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HOME-GROWN  TEA. 


HISTOBY    OF  TEA   CULTIVATION  IN  THE  UNITED   STATES. 

A  little  more  than  one  hundred  years  ago  the  French  botanist 
Michaux  successfully  planted  the  first  tea  in  the  United  States.  This 
was  at  Middleton  Barony,  on  the  Ashley  River,  about  15  miles  from 
Charleston,  S.  C. 

In  1848,  Dr.  Junius  Smith  retired  from  an  active  life  in  London  to 
ruralize  and  plant  tea  on  his  estate  near  Greenville,  S.  C.  Both 
plants  and  seed  were  imported,  and  in  an  article  in  the  American 
Agriculturist  for  1851  Dr.  Smith  stated  that  his  plants  were  doing 
finely  and  had  withstood  a  snow  8  to  9  inches  deep  on  January  3  of 
that  year,  and  he  added:  '*I  can  not  help  thinking  that  we  have  now 
demonstrated  the  adaptation  of  the  tea  plant  to  the  soil  and  cHmate 
of  this  country,  and  succeeded  in  the  permanent  establishment 
within  our  own  borders.**  Dr.  Smith  died  soon  afterwards,  in  1852, 
and  his  plants,  without  protection,  soon  disappeared. 

As  early  as  1858,  the  United  States  Government,  through  the  Com- 
missioner of  Patents,  sent  Mr.  Robert  Fortune  to  China  to  obtain  seeds 
to  be  planted  in  this  country.  In  less  than  one  year's  time  tea  plants 
were  distributed  among  private  persons  in  the  Southern  and  Gulf 
States,  who  later  reported  that  the  plants  had  been  successfully  culti- 
vated by  them  and  in  a  great  many  cases  that  tea  had  been  made 
at  their  homes. 

During  the  year  1880,  Hon.  William  G.  Le  Due,  then  Commissioner 
of  Agriculture,  employed  Mr.  John  Jackson,  who  had  been  a  tea 
planter  for  fourteen  years  in  India,  to  carry  on  experiments  to  test 
the  feasibility  of  growing  and  manufacturing  tea  in  this  country. 
The  experiments  were  at  first  conducted  in  Liberty  County,  Ga., 
on  a  place  bought  by  the  Government  from  Dr.  Jones,  who  had 
planted  tea  there  in  1850. 

Later,  200  additional  acres  of  land  near  Summerville,  S.  C. ,  were  leased 
for  twenty  years  from  Mr.  Henry  A.  Middleton  to  carry  on  these  experi- 
ments. Seed  was  imported  from  Japan,  India,  and  China  and  was 
also  collected  from  the  few  plants  then  surviving  in  the  United  States 
that  had  been  previously  sent  out  by  the  Patent  Office.     From  these 
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seeds  a  small  area  was  planted  in  tea,  but  before  the  plants  had  a 
chance  to  make  very  much  growth  Commissioner  Le  Due  was  suc- 
ceeded by  Commissioner  George  B.  Loring,  who  thought  it  best, 
because  of  the  illness  of  Mr.  Jackson  and  for  other  reasons^  to  aban- 
don these  experiments. 

Since  then  the  cultivation  and  manufacture  of  tea  on  a  commercial 
scale  has  been  practically  demonstrated,  in  cooperation  with  the 
Bureau  of  Plant  Industry,  by  Dr.  Charles  U.  Shepard  at  his  *' Pine- 
hurst"  tea  gardens  near  Summerville,  S.  C,  where  about  100  acres 
are  planted  to  tea,  of  which  the  area  in  bearing  yields  about  12,000 
pounds  of  dry  tea  each  year.  One  of  the  gardens  has  yielded  as  much 
as  535  pounds  of  dried  tea  to  the  acre  during  a  single  season. 

Although  the  distribution  of  the  many  plahts  and  the  establish- 
ment of  the  many  home  tea  gardens  in  the  South  were  steps  toward 
encouraging  the  people  to  manufacture  their  own  tea,  these  gardens 
soon  died  through  lack  of  interest,  because  the  important  point  of 
teacliing  the  growers  how  to  pluck  and  make  the  leaves  into  tea  had 
been  neglected. 

Experiments  were  conducted  during  the  summer  of  1905  with  a 
view  to  developing  a  simple  process  by  which  both  the  green  and  the 
black  teas  can  be  made  successfully  by  any  intelUgent  person  with 
only  such  utensils  as  are  found  in  every  kitchen.  These  experimients 
indicate  very  strongly  that  the  result  sought  can  be  accomplished 
and  tliat  farmers  and  others  who  have  enough  garden  space  to  grow 
the  plants  for  use  or  for  ornamental  purposes  can  with  very  dight 
expense  and  trouble  make  enough  tea  for  their  home  consumption. 
It  is  a  significant  fact  that  much  of  the  tea  grown  in  China  is  planted 
in  the  corners  and  waste  places  of  farms. 

CLIMATE   EEQUIEED   BT  THE  TEA  PLANT. 

The  climate  of  the  Southern  and  Gulf  wStates  is  in  general  admi- 
rably adapted  to  the  cultivation  of  the  tea  plant.  Although  the  rain- 
fall is  much  less  than  in  a  great  many  tea-producing  countries,  the 
average  annual  temperature  is  lower,  causing  less  evaporation  uid 
c()nse(|uently  requiring  less  rainfall.  The  cultivation  of  the  tea  plant 
can  safely  be  risked  where  the  temperature  seldom  falls  below 
24°  F.  and  never  goes  below  zero,  and  where  the  annual  rainfall  exceeds 
50  inches,  30  inches  or  more  of  this  precipitation  occurring  during  the 
cropping  season. 

SELECTION   OF  SOIL. 

A  well-drained,  friable,  and  easily  penetrable  clay  loam  or  sandy 
loam  containing  a  large  amount  of  organic  matter  is  best  adapted 
to  the  cultivation  of  the  tea  plant.     Very  tenacious  undrained  soils 
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y  sandy  soils  that  lack  water-retaining  properties  are  not 
d  tu  the  gruwtli  of  tea;  neither  will  the  plants  tolerate  stag- 
vater  in  the  subsoil.  The  plants  being  of  subtropical  origin 
IS  mucli  protection  from  the  cold  as  possible ;  therefore,  much 
results  can  be  obtaine<l  where  a  southern  exposure  with  an 
IftDce  of  sunshine  is  selected. 

FLANTnra." 


e  seed  should  be  plant«><l  iii  the  autumn  or  winter  just  before  a 
A  convenient  place  i>rotet;ted  from  tlie  prevailing  winil*  by  a 


,  a  wind-break,  or  hy  Ibe  .side  of  n.  house  should  be  scleclcd  luul 
red   with   a  frame   about    fl  feet   above   ihe   grountl.     (Fig.  1,* 

tf  intomation  c<mei'rniii(.'  rli.-  vi>m*tii(ivr-  prciinijrjtiDH.  vi-iu>it  j:rafung,  uml  licr- 
UK  gTBrtinguftra,  RCi'  Biilli'lin  N'<>.  4ii  lU'iln' I'.iirvaii  i>f  I'Uiiil  huhii'lry.  I'lilitlitl 
■  Propagation  of  Tropital   Fruit  Tri.-<  ^<  ami  Oihir  I'luiUs,"  IWa,  y\>.  lU-23.  and 
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^  Kliould  havfi  cracks  about  1 1  to  2  inches  wide,  so  as  to 
V  a  little  of  the  dircut  rays  of  the  sun.  It  can  be  made 
waste  lumber  or  loosely  woven  wire  iiettinfi  covererf  thinly 
■■  of  some  kind, 

sliould  be  pulverized  to  a  depth  of  iit  least  8  inches  and 
i'<'d  from  grass  and  roots.  The  seed  sliould  be  placed  4  bj- 
Part  in  little  holes  uIkiuI  IJ  inches  deep.  One  seed  should 
«'ach  liole  and  coveretl  hy  simply  raking  the  surface  over 
h  a  rake. 


i-siTv  l.f.1  sli.Kil.l  In-  .■uvcivd  miifi.rriilv  with  some  kind  of 
|.r..terl  llie  serd  from  ihe  .-old  ,in.!  «]sn  lo  ,nilM.  the  bed, 
vv  HI-  rie(H!],s.  if  proeiinible.  will  be  f.nuul  ■■x-'elleiil  f,.r  ibis 
A-<  the  plinils  bcjrin  1<.  sbool  above  ibe  ^'roimil.  !i  little  of 
should  be  reiriovi-d  from  time  to  timr  and  the  nursery 
ly  weeded.  This  should  be  k.'pt  lip  imlil  .lutiimu,  when  lli'e 
mid  be  permanently  removed  and  the  lop  of  tb<'  frame 
with. 

Hilv  IL  few  hundred  i»]iiiits  are  to  Ih-  raised  from  seed,  ii  larf^e 
I'lu'S  th'i'P  provided  with  draiu^>  holes  and  kept  protected 
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rom  the  direct  sunlight  will  suffice.  In  very  dry  weather,  water 
hould  be  applied  to  the  nursery  bed  or  box  either  early  in  the  inom- 
Qg  or  late  in  the  afternoon,  when  the  sun  is  not  very  hot. 

Seedlings  are  generally  transplanted  in  the  autumn  or  spring  after 
i  heavy  rain  or  ^when  the  soil  is  quite  moist  to  a  considerable  depth. 
[Tie  plants  may  be  set  out  twelve  to  eighteen  months  from  the  time 
)f  sowing  the  seeds,  although  it  does  no  harm  to  let  them  remain  in 
:he  nursery  two  years,  but  in  such  cases  their  tops  should  be  slightly 
pnined  to  prevent  them  from  growing  too  tall  and  slender.  The 
plants  can  either  be  set  2  feet  apart  in  hedge  rows  along  fences  or 
walks,  where  they  can  serve  for  ornamental  puri)oses  (fig.  2),  or 
they  can  be  placed  from  2  to  5  feet  apart  in  5-foot  rows. 

The  soil  should  be  thoroughly  pulverized  by  spading  or  plowing  as 
deep  as  possible;  then  it  should  be  leveled  and  holes  9  to  12  inches 
deep  made  at  the  proper  distances  with  a  trowel  or  spade.  The 
plants  should  be  placed  in  the  holes  with  the  taproot  straight  down. 
In  cases  where  this  can  not  be  accomplished  owing  to  extreme  length 
the  root  should  be  pruned  with  a  knife  or  other  sharp  instrument. 
The  earth  should  be  firmly  compressed  around  the  plant,  which  is 
best  done  with  the  foot.     If  the  soil  is  rather  drv^  and  it  seems  desir- 

« 

able  to  water  the  plants,  this  should  be  done. 

CULTIVATION. 

• 

Frequent  and  shallow  cultivation  that  will  maintain  a  loose  nuilch 
around  the  plants,  as  well  as  keep  them  free  from  weeds,  is  best  during 
the  spring  and  summer,  when  evaporation  is  very  pronounced, 
because  this  shallow  mulching  breaks  the  capillarv^  tubes  in  the  soil 
and  lessens  the  evaporation.  In  the  autumn,  after  the  plucking 
season  is  over,  the  soil  should  be  turned  up  thoroughly  to  a  consider- 
able depth  with  a  spade  or  a  plow,  so  that  oxidation  and  disintegra- 
tion will  take  place  during  the  winter,  when  there  is  verv^  little  evapo- 
ration. 

Commercial  fertilizers  or  barnyard  manure  should  be  applied  late 
in  the  winter  or  early  in  the  spring  and  w(»ll  worked  in  around  the 
plant  but  not  too  near  the  stalk,  because  the  minute  feeding  roots 
which  take  up  the  plant  food  extend  some  distance  from  the  stem. 

PRUiriNG. 

Every  February  or  March  after  the  plants  are  three  years  from 
s€K»d  they  should  be  pruned  down  so  that  only  two  eyes  are  left  on  the 
preceding  year's  new  wood.  This  can  be  done  with  either  knives  or 
pruning  shears,  making  a  clean  slanting  cut  ime-half  inch  above  the 
U>p  eye  that  is  to  remain, 
an 
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times  the  plants  get  very  thick  after  five  or  six  years  of  service 
1  off  in  their  yield;  in  such  cases  they  should  be  "collar 
''  that  is,  pruned  to  the  ground  by  sawing  off  the  stems, 
uses  them  to  put  out  an  abundance  of  new  shoots,  which  can 
ed  late  in  the  same  season. 

cases  the  prunings  should  be  buried  in  the  middle  of  the  rows, 

have  considerable  manurial  value. 

PLTJCKIITG. 

ucking,  which  in  the  Southern  States  should  begin  about  the 
May  and  continue  until  about  the  middle  of  October,  only  the 

bud  (pekoe  tip)  and  the  first  two  or 
three  leaves  should  be  taken  (fig.  3), 
as  the  other  leaves  are  generally  too 
tough  to  make  good  tea.  This  is 
done  by  pinching  off  the  stem  with 
the  thumb  nail  and  first  finger  just 
under  the  last  leaf  to  be  plucked. 
The  bushes  are  generally  plucked 
every  seven  to  fifteen  days,  but  this 
is  determined  by  the  development 
of  the  tender  shoots,  care  being  taken 
that  they  do  not  become  too  tough 
before  plucking,  because  then  they  do 
not  make  good  tea. 

Leaves  that  are  slow  in  develop- 
ing always  make  a  better  flavored 
product  than  those  that  grow  rap- 
idly, so  a  small  yield  is  always  com- 
pensated for  by  a  more  highly  fla- 
vored tea. 


h 


rp.a    plant,  showing  part  to  be 
plucked. 


CURING. 

e  processes  described,  the  use  of  a  thermometer  and  other  tech- 
pparatus  lias  been  entirely  eliminated  and  their  places  sup- 
y  the  senses  of  touch,  smell,  and  sight.  The  importance  of 
j^  the  stove  and  kitchen  utensils  that  are  to  be  used  absolutely 
nd  void  of  odor  of  every  description  can  not  be  too  strongly 
because  dry  tea  readily  absorbs  any  odor  that  may  be  pres- 
Ls  only  a  few  utensils  are  required  it  is  best  to  obtain  new  ones 
;ep  them  for  this  purpose  only.  All  that  is  necessary  is  a 
t  double  boiler  (a  saucepan  with  a  hot-water  jacket),  a  large 
referably  agate-lined,  a  large  wooden  spoon  or  paddle,  and  a 
ag  board  where  the  use  of  a  clean  kitchen  table  can  not  be  had. 
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BIiAOE  TEA. 

leaves  are  brought  in  the  day  before  they  are  to  be  made  into 
I  are  spreail  very  tliinly  ant]  evenly  on  a  clean  table  or  floor, 
:hey  are  allowed  to  remain  from  twelve  to  twenty-four  hours, 
hey  will  U)se  about  one-half  their  weight  by  the  evaporation 
iture,  become  verj'  auft  and  flaccid,  and  feel  like  an  old  kid 
In  this  condition  they  are  ready  for  rolling.     Wlien  wither- 


near  completion  the  leaves  slioui<l  l»'  watohetl  very  carefully, 
se  if  allowed  to  ^o  on  too  far  they  betMuie  parched  and  unfit  for 

5Ut  half  a  pound  of  the  withoreil  leaf  Is  rolled  or  kneaded  from 
y-five  to  thirty  minutes  on  a  clean  tabic  oc  kneadin};  board, 
iperation  is  similar  to  the  kneailin<;  of  dough.  (Fig.  4.)  The 
;  should  be  very  light  for  the  first  ten  minutes  so  as  to  allow  the 
I  to  begin  to  twist  or  take  on  the  "'roll";  then  the  pressure 


/" 


14 

should  be  gradually  increased  until  all  that  can  be  exerted  is  applied, 
so  as  to  express  the  juice  (which  should  be  sopped  up  with  the  leaves) 
and  give  the  leaves  a  tight  twist.  This  tight  rolUng  not  only  makes 
a  strong  tea  but  helps  to  preserve  the  flavor.  Very  often  the  leaves 
will  be  a  Uttle  overwithered  and  rather  brittle,  in  which  case  water 
should  be  sprinkled  on  the  withered  leaves  imtil  they  are  rendered 
soft  enough  to  roll. 

After  rolling,  the  leaves  are  formed  into  a  *'bair'  and  allowed  to 
remain  in  a  cool  and  preferably  damp  place  from  three  to  six  hours 
to  ferment.  The  end  of  this  stage  in  the  process  is  indicated  by  the 
ball  turning  a  yellowish  copper  color,  which  can  be  seen  when  the 
ball  is  broken  open.  The  raw  herby  scent  has  also  changed  to  an 
agreeable  fruity  one.  This  stage  must  be  watched  carefully,  because 
if  allowed  to  go  too  far  the  leaves  become  sour  and  unfit  for  tea. 

After  fermenting,  the  ball  is  broken  up  and  spread  about  half  an 
incli  thick  in  a  large  clean  pan  (preferably  of  agate  ware)  and  placed 
in  the  stove  oven  to  dry.  The  pan  should  be  removed  at  intervals 
and  the  tea  turned.  This  should  continue  until  the  tea  is  very  brittle 
to  the  touch  and  a  ver}^  slight  odor  of  tea  is  given  off.  The  oven 
should  not  be  too  hot  during  this  opera ti(m  as  too  much  heat  prevents 
uniform  drying.  The  tea  is  now  ready  for  use  and  should  be  placed 
in  air-tight  tin  boxes  or  cans. 

SUN-CUKED  BLACK  TEA. 

Sun-cured  black  tea  is  the  same  as  the  ordinary  black  tea  except 
that  the  withering  is  done  in  the  sun  in  a  much  shorter  time  and  pro- 
duces a  tea  more  acceptable  to  the  average  taste. 

The  freshly  picked  leaves  should  be  spread  very  thinly  and  evenly 
on  trays  made  by  tacking  cloth  on  wooden  frames  of  any  convenient 
size,  or  they  may  simply  be  spread  on  cloths,  which  in  either  case 
should  be  placed  in  the  sun  until  the  leaves  become  very  flaccid.  This 
will  recjuire  from  one  and  one-half  to  three  hours,  or  more,  depending 
on  the  intensity  of  the  sun's  heat  and  the  humidity  of  the  atmos- 
phore.  During  this  operation  the  leaves  should  be  turned  at  inter- 
vals, so  as  to  induce  imiform  withering.  The  furtlier  procedure  is 
identical  with  that  already  described  for  the  black  tea  from  the  point 
of  withering. 

This  tea  is  generally  made  during  the  months  of  July  and  August, 
when  the  heat  of  the  sun  is  very  intense. 

GBEEN  TEA. 

The  green  tea  is  made  from  the  same  leaves  as  the  black,  although 
some  varieties  are  best  adapted  to  make  each  of  these  respective 
kinds.     The  green-tea  process  is  the  same  as  that  for  making  black 
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ea,  except  that  instead  of  withering  from  twelve  to  twenty-four 
lours  and  fermenting  from  three  to  six  hours  (when  oxidation  takes 
>lace,  which  renders  it  black)  the  green  leaves  are  quickly  brought  in 
ind  placed  in  a  covered  double  boiler — that  is,  a  saucepan  with  a  hot- 
vater  jacket  (one  pound  of  leaf  to  a  4-quart  boiler) — and  allowed  to 
'emain  surrounded  by  boiUng  water  from  seven  to  nine  minutes ;  the 
jover  should  be  removed  and  the  leaves  stirred  at  intervals.  This 
;\rill  render  the  leaves  very  soft  and  flaccid,  ready  for  rolUng.  During 
his  rapid  process  the  oxidizing  agencies  of  the  leaf  are  sterilized  by 
he  boiling  water  and  steam  in  the  hot- water  jacket  surrounding  the 
eaves,  and  the  production  of  a  green  tea  is  rendered  possible.  These 
Saccid  leaves  are  rolled  in  like  manner  to  the  black  tea  for  about  ten 
minutes,  being  stirred  at  intervals  until  they  lose  some  of  their  mois- 
tiu^e  and  become  sticky;  then  they  are  again  rolled  from  fifteen  tc 
:wenty  minutes  under  all  the  pressure  that  can  be  applied.  After 
•oiling  they  are  immediately  placed  in  the  oven  in  a  pan  and  turned 
it  intervals  (similar  to  the  black  tea)  until  they  are  dry  and  brittle  to 
the  touch  and  a  slight  scent  of  tea  is  given  off. 

HOW  TO  PBEPAEE  TEA  FOR  DEINXING 

Attention  must  be  called  to  the  fact  that  ordinarily  tea  is  not  drawn 
properly,  which  not  only  makes  it  less  palatable  than  would  other- 
wise be  the  case  but  also  makes  it  very  deleterious.  Chemically, 
tea  leaves  yield  principally  thein  and  tannin.  The  former  is  the 
uiild  stimulant  that  is  sought,  while  the  latter  should,  as  far  as  pos- 
sible, be  avoided.  The  thein  is  very  soluble  and  nearly  all  dissolves 
in  water  that  has  been  brought  to  the  boiling  point  and  allowed  to 
remain  on  the  leaves  three  or  four  minutes,  whereas  if  the  infusion 
be  longer  extended  only  a  little  more  thein  is  extracted  but  much 
more  tannin. 

To  make  tea  properly,  bring  freshly  drawn  water  to  a  boil,  pour  it 
^n  the  requisite  amount  of  tea  in  a  previously  scalded  pot,  and  allow  it 
to  remain  covered  from  three  to  five  minutes;  then  decant  or  strain 
into  another  receptacle.  The  spent  leaves  should  not  be  used  again 
because  practically  all  the  stimulating  ingredient  has  been  removed 
Bmd  that  which  is  left  is  very  deleterious  to  health. 

CONCLUSIONS. 

The  cultivation  of  the  tea  plant  in  home  gardens  is  not  only  profit- 
able, but  a  great  deal  of  pleasure  can  be  derived  from  it  at  the  same 
ime  that  the  use  of  the  much  adulterated  foreign  article  is  avoided. 
rhis  is  often  foimd  to  contain  Prussian  blue,  indigo,  turmeric,  soap- 
ttone,  and  leaves  of  other  plants  than  tea,  some  of  which  are  injiuious 
x>  health, 
m 
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Xn  the  autumn  this  beautiful  evergreen  plant  is  covered  with 
Yxe^n^^^^^y  fragrant,  whitish  flowers,  having  a  golden  yellow  center, 
jxxa.king  it  an  excellent  ornamental  plant. 

'Xbe  children  as  well  as  the  older  members  of  the  family  may  derive 
at>m^^^^^  pleasure  in  plucking  and  making  the  leaves  into  tea, 
alth^^^  ^*^®  process  is  so  simple  that  this  work  can  easily  devolve 
upon  any  intelligent  servant. 

TTlie  crop  of  an  average  tea  bush  is  about  3  ounces  of  cured  tea 

during  the  picking  season,  so  that  100  plants  will  yield  about  18  pounds 

a,  year.     As  a  pound  makes  from  350  to  400  cups  of  tea,  50  plants 

should  furnish  a  cup  of  tea  apiece  to  a  family  of  nine  for  every  day  in 

the  year. 
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SEA    ISLAND     COTTON:     ITS    CULTURE, 
IMPROVEMENT,  AND  DISEASES. 


INTRODUCTION. 

Our  country  can  feel  a  just  pride  in  the  Sea  Island  cotton  industry, 
for  it  produces  the  longest,  finest,  and  most  vahiable  cotton  grown  in 
the  world.  Its  silky  staple  is  used  for  spinning  fine  fabrics  and  hices 
and  is  of  paramount  importance  to  the  thread  industry,  which  requires 
a  considerable  part  of  the  crop.  AATiere  great  strength  and  durability 
are  essential,  as,  for  instance,  in  United  States  mail  bags  and  in  pneu- 
matic tires.  Sea  Island  cotton  is  also  employed.  The  highly  organized 
and  laborious  methods  of  culture,  the  excellent  system  of  seed  selec- 
tion,  and  the  painstaking  care  of  the  product  which  have  maintained 
the  high  quality  of  the  cotton  grown  on  the  Sea  Islands  are  matters 
of  special  interest. 

It  is  quality  rather  than  quantity  that  gives  economic  importance 
to  the  Sea  Island  cotton  industry,  for  the  total  annual  production  is 
less  than  1  per  cent  of  the  American  crop,  or  an  average  for  the 
past  seven  years  of  94,000  bales  per  annum. 

An  improvement  in  quality,  an  increase  in  production,  and  a 
greater  profit  to  the  acre  are  all  possibilities  of  the  future.  They 
will  result  from  the  general  adoption  of  improved  methods  and  the 
extension  over  the  whole  Sea  Island  cotton  belt  of  the  careful  svstem 
of  seed  selection  and  handling  now  practiced  in  one  portion  of  the 
area.  On  the«#other  hand,  conditions  are  such  that  the  industry  may 
in  time  be  crushed  by  comiDetition  unless  the  farmers  awake  to  the 
necessity  of  considering  the  needs  of  the  consumer  as  regards  quality 
and  purity  and  learn  that  the  cost  of  [)roducti()n  per  j)onnd  can  be 
reduced  by  increasing  the  yield  per  acre  and  that  a  diversified  croi)- 
ping  system  is  safer  and  more  profitable  than  the  all-cotton  plan. 

OEOO&AFHICAL  DISTEIBUTION  OF  SEA  ISLAND  COTTON  IN  THE 

UNITED  STATES. 

The  successful  cultivation  of  Sea  Island  cotton  in  this  country  is 
confined  to  the  area  lying  southeast  of  a  line  drawn  from  George- 
town, S.  C,  to  a  point  in  western  Florida.  The  accompanying  map, 
figure  1,  shows  the  approximate  quantity  produced  in  each  county 
in  this  district,  each  dot  standing  for  500  bales  or  a  fraction  thereof. 
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In  Soiitli  Carolina  the  center  of  pi'oduction  is  on  the  Sea  Islands 
along  tlie  coast,  where  the  finest  staples  are  grown.  The  chief  of 
these  islands  are  James,  Edisto,  John,  and  Wadinalaw, 

It  is  interesting  to  learn  that  in  Georgia  the  coast  counties  pro- 
duce scarcely  any  cotton,  owing  to  the  unfavorable  character  of  the 
country,  the  al)sence  of  the  necessary  labor,  and  the  predominance 
of  the  lumbering  and  trncking  industries.  The  interior  counties 
which  grow  Sea  Island  cotton  extensively  also  produce  considerable 
I'pland  cotton. 


ill  Florida  j>  similar  coiulition  <-xisi>..  (oHon  is  not  grown  on  the 
coasi.  bill  is  confined  to  tlic  interioi-  counties  in  (he  north-centi-ul 
porliuii  ,if  the  Stilt...  ll.'iv  tlic  ]>r(.|.(.rlinii  of  ri.lan.i  to  Sea  Island 
(■"Hon  is  nuicli  ^niiillvi'.  until  one  ri-iu-lics  the  western  counties,  where 
ciindniorLs  arc  less  favoralilc  for  the  long-staple  cotton  and  where 
the  Tpland  lypi- is  mairdy  grown. 

The  iuumiil  cni]»  Huctualcs  widely,  according  to  the  natnre  of  the 
season,  but  the  jivenige  yield  in  bales  of  not  (piile  400  pounds  each 
during  the  |.asl  five  years  luis  lieen  as  follows:  South  Carolina, 
10,!K".T  bales:  (ieorgia.  (30.311  bales,  and  Florida.  33,749  bales. 
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IDEAL  GBOF  BEaUIREMENTS. 

Several  factors  must  be  considered  when  seeking  a  location  for 
growing  Sea  Island  cotton.  Those  mentioned  here  affect  not  only 
the  yield  but  the  quality  of  the  staple,  its  color,  and  the  percentage 
of  lint  to  seed.  The  relative  influence  of  the  various  factors  is, 
however,  not  always  determinable. 

SOIL. 

The  crop  requires  a  sandy  or  a  sandy  loam  soil,  preferably  with  a 
clay  or  compact  sand  subsoil  about  a  foot  below  the  surface.  Most 
of  the  Sea  Island  cotton  is  grown  on  the  soil  type  classified  by  the 
Bureau  of  Soils  as  Norfolk  fine  sand,  with  lesser  areas  of  Norfolk 
sand,  Norfolk  sandy  loam,  and  related  types.  On  the  Sea  Islands, 
where  a  clay  subsoil  is  rarely  found,  the  growers  seek  to  maintain  a 
compacted  layer  beneath  the  plants  by  the  tramping  of  stock  during 
the  year  the  land  is  resting.  The  interior  growers  prefer  a  clay  sub- 
soil, but  sometimes  plant  cotton  on  quite  deep  sand,  w^here  the  quality 
is  satisfactory ;   the  yield  is  smaller,  however,  in  such  cases. 

MOISTURE. 

A  well-regulated  water  supply  is  the  most  important  factor  influ- 
encing Sea  Island  cotton.  Thorough  drainage  is  essential.  On  this 
account  more  and  better  cotton  is  grown  on  the  slightly  elevated 
margins  of  the  Sea  Islands  than  in  the  lower  central  portions.  Tile 
drains  make  possible  the  cultivation  of  land  otherwise  too  wet.  In 
the  interior,  cotton  is  grown  only  where  there  is  suitable  drainage. 
On  the  other  hand  a  liberal  and  regular  supply  of  water  is  needed, 
and  wherever  cotton  is  planted  on  the  dry  hills  in  the  upper  edge  of 
the  Sea  Island  cotton  belt  inferior  results  are  secured,  the  staple 
becoming  shorter  and  harsher.  The  lower  lying  lands  are  better, 
provided  they  have  adequate  drainage. 

HUMUS. 

Soils  very  rich  in  humus  appear  to  be  unsuited  to  Sea  Island  cot- 
ton, producing  too  rank  a  growth;  but  a  deficiency  of  humus  is  also 
a  serious  objection,  as  such  land  produces  a  small  plant  with  a  ten- 
dency to  the  shedding  of  bolls  and  to  rust. 

LOCATION  AND  EXPOSURE. 

Atmospheric  humidity  appears  to  be  a  prominent  factor  influencing 
the  quality  of  the  staple.  On  the  Sea  Islands,  fields  having  an  ocean 
exposure  are  said  to  produce  a  finer  and  glossier  staple  on  account  of 
the  moisture-laden  ocean  breezes,  and  in  the  interior  one  advantage  of 
the  lower  li  ids  is  doubtless  their  moist  air,  which  is  conserved  by 
jproleeliiig  i  and  near-by  swamps.     In  the  absence  of  suffi 
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moisture  in  the  air  the  staple  becomes  harsh  and  shorter.  This  is 
further  shown  by  the  fact  that  a  wet  season  is  more  favorable  to  Sea 
Island  than  to  Upland  cotton,  while  the  Upland  varieties  do  better 
in  a  dry  season.  The  relative  production  of  Upland  and  Sea  Island 
cotton  in  the  northern  counties  fluctuates  with  the  season  and  the 
changes  in  acreage  due  to  varying  market  conditions. 

The  mixing  of  seed  and  the  hybridization  which  result  from  plant- 
ing cotton  of  both  types  in  the  same  community  is  a  serious  handicap 
to  the  growers  of  Sea  Island  cotton.  In  this  respect  portions  of 
Florida  where  only  Sea  Island  cotton  is  grown  possess  a  marked 
advantage,  and  the  introduction  of  Upland  varieties  should  be  dis- 
couraged. 

LABOB. 

In  addition  to  the  effect  of  high  prices  in  stimulating  the  industry 
and  of  low  prices  in  depressing  it,  a  factor  which  must  be  considered 
in  connection  with  the  production  of  cotton  in  either  old  or  new 
sections  is  the  supply  of  available  labor.  Until  present  methods  are 
revolutionized  a  relatively  large  amount  of  fairly  cheap  labor  is 
required,  and  it  is  a  great  advantage  if  the  laborers  have  had  long 
experience  with  the  crop.  Throughout  the  Sea  Island  cotton  l)elt 
there  is  now  a  growing  scarcity  of  labor,  which  is  likely  to  restrict  the 
acreage  planted.  The  farmers  must  meet  the  new  conditions  by  the 
adoption  of  labor-saving  machinery  in  planting  and  in  cultivation, 
but  there  will  continue  to  be  difficulty  in  getting  the  cottcm  picked. 

The  development  of  trucking  and  lumbering  industries  restricts 
the  less  profitable  cotton  crop,  and  there  is  a  steady  exodus  of  labor- 
ers to  engage  in  railroad  building,  etc.,  making  the  labor  problem 
still  more  serious. 

POSSIBLE  EXTENSION  OF  THE  SEA  ISLAND  COTTON-PRODUCING 

AREA. 

It  has  been  predicted  that  there  will  be  in  the  future  a  constant 
increase  in  the  world's  consumption  of  Sea  Island  cotton,  requiring 
a  corresponding  increase  in  production.  Sections  outside  the  present 
Sea  Island  cotton  belt  have  from  time  to  time  attempted  to  engage 
in  its  culture,  but  such  extensions  of  area  are  unnecessary  and  do  not 
promise  a  profit.  No  other  portion  of  our  cotton  belt  is  as  well 
adapted  to  the  crop  as  the  area  in  which  it  is  now  grown.  This  is 
shown  by  the  fact  that  during  the  past  hundred  years  very  many 
attempts  have  been  made  to  grow  Sea  Island  cotton  in  other  States, 
and  all  have*failed.  Such  extensions  are  unnecessary,  because  sev- 
eral times  as  much  as  the  present  crop  could  be  produced  in  the  area 
"*ow  devoted  to  Sea  Island  cotton,  if  circumstances  required  it.  This 
•eased  production  could  be  accomplished  in  part  by  clearing  and 
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planting  new  land,  for  neither  on  the  Sea  Islands  nor  in  the  interior 
counties  is  more  than  a  small  fraction  of  the  land  under  cultivation, 
and  in  part  by  increasing  the  yield  per  acre,  Avhich  could  be  doubled 
by  better  cultural  methods  and  the  practice  of  seed  selection.     An 
additional  increase  would  result  from  the  substitution  of  Sea  Island 
for  Upland  cotton  in  the  border  counties  where  both  are  now  grown. 
Serious  obstacles  are  met  with  in  introducing  Sea  Island  cotton 
into  a  new  section.     There  is  difficulty  in  securing  the  proper  care  in 
cultivation  and  in  picking  and  handling  the  staple.     Pickers  accus- 
tomed to  Upland  varieties  object  so  much  to  the  small  and  partly 
closed  Sea  Island  bolls  that  it  is  difficult  to  get  the  cotton  picked 
oven  at  the  prices  now  paid — $1  to  $1.25  a  hundred  pounds.     The 
ginning  must  be  done  on  a  roller  gin,  as  the  saw  gin  injures  the 
staple  too  much,  and  a  specially  equipped  ginnery  is  therefore  neces- 
sar}\     Further  difficulties  are  met  with  in  marketing  the  product, 
which  at  first  can  rarely  be  sold  to  advantage  in  a  local  market  where 
the  buyers  are  unaccustomed  to  the  Sea  Island  staple.     Shipment  to 
a  recognized  market  for  Sea  Island  cotton  is  necessary  in  such  cases. 

MARKETS. 

The  cotton  grown  in  South  Carolina  is  marketed  at  Charleston, 
while  the  interior  crop  is  handled  at  Savannah,  Blackshear,  and 
Valdosta,  Ga.,  Madison,  Fla.,  and  other  interior  towns.  There  is  a 
marked  difference  in  the  style  of  bale  in  the  two  cases.  South  Caro- 
lina cotton  is  put  up  in  bags,  7^  feet  long  and  about  2i  feet  in 
diameter,  containing  300  to  400  pounds.  (Fig.  2.)  They  are  filled 
by  hand  and  pressed  in  a  light  hand-screw  press.  Compression 
for  export  is  not  practiced.  As  the  use  of  this  bag  has  been  confined 
to  the  Sea  Islands,  it  serves  as  a  trademark  to  distinguish  the  crop 
in  foreign  markets. 

In  the  Charleston  district  the  finest  cotton  is  that  Pfrown  bv  a 
limited  number  of  planters  who  have  for  many  years  paid  the  most 
careful  attention  to  seed  selection.  Their  cotton  is  not  onlv  lonir 
and,  fine  but  is  picked  with  so  much  regard  to  cleanliness  and  uni- 
formity that  the  grower's  private  brand  on  the  package  is  often  a 
sufficient  guarantee  of  its  quality.  • 

These  fine  "crop  lots"  comprise  about  35  per  cent  of  the  cotton 
marketed  in  Charleston  and  sell  for  from  30  to  GO  cents  a  pound. 
They  are  all  exported.  The  demand  for  this  extra-fine  and  high- 
priced  cotton  is  very  limited.  The  remainder  of  the  South  Carolina 
crop  is  sold  in  the  usual  manner  at  lower  prices.  The  higher  price 
secured  for  South  Carolina  cotton  is  largely  because  of  its  superior 
preparation,  all  lined  and  weak  cotton  and  bits  of  leaf  being  re- 
moTed  beloi         ing. 


Tiilprior  Sea  IsliunI  cotton  is  iwckod  by  a  steam  prcHs  into  bales 
\v('i}:lihitr  jiboiit  400  pounds  each,  of  the  same  shape  and  size  as  an 
Upland  cotton  bale,  51 
inches  hy  27  inches  (fig.  3V 
They  arc  covered  with  heavy 
biirhip,  secured  by  sewing 
with  strong  cord  instead  of 
by  the  steel  ties  used  on  bales 
of  Uplnnd  cotton. 

The  buyers   classifj'  into- 

lior  cotton  first  by  length  of 

stupli'     into     "  East     Flori- 

das,"  1^  inches  to  2  inches; 

"  Floridas,"  Ig  inches  to  1| 

inches;    and  "  (ieorgias,"  1| 

inches    but    less    fine    than 

I'liiridas.     These  nsimes  have 

come  to  bu  applied  Avithout 

iVfTiml  (o  tho  sonrce  of  the 

cotton.    The  length  of  staple 

Fi.i.ii— iiii):i>n',ir>>iiiiiiL'rc.iviis.'iLi>i<iiiiii*<>i[<>ii.!^iiimiii!.' is  uiainlv  influenced  by  Keed 

III!' st!-i,'..ti'iifii"K''ii«-i "11  iin'S.M  1.1,111.1s,  selection,  birt  in  part  hy  the 

i-hiU-iH-tci-  of  llic>  soil.     lOji.-h  (.f  thcsi-  i-liisses  is  sulwlivided  into  grades 

«ith   ri-rri'.-ii(-c  to  il-  |)rfpi!r'iilL<iii  iiiid  appciii'iiiice.  (lie  usual  grades 
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FACTORS  GOVERNING  PRICES. 
There  is  a  fairly  uniform  demand  for  a  few  hundred  bags  of  extra- 
fine  cotton  with  staple  of  2  inches  and  over,  and,  for  what  the  market 
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requires,  a  high  price,  60  to  80  cents  a  pound,  will  be  paid.  A  larger 
quantity  of  this  long-staple  cotton  is  difficult  to  sell  at  any  price. 
For  the  niediiini  grades  (1|  inches  to  IJ  inches)  there  is  a  liberal 
demand  at  prices  determined  by  the  law  of  supply  and  demand.  The 
size  of  the  crop  in  Georgia  and  Florida  is  the  principal  factor  in 
establishing  the  price,  but  other  long  staples  exercise  considerable 
influence. 

Sea  Island  cotton  is  only  slightly  affected  by  the  fluctuations  of 
shv^rt -staple  X'pland  cotton,  but  the  amount  and  quality  of  the  long- 
staple  Upland  crop  seriously  affect  the  lower  grades  of  Sea  Island 
cotton.  Staples  Iqss  than  Ig  inches  long  sell  well  only  in  a  year  when 
the  long-staple  Upland  crop  is  inferior.  This  long-staple  Upland 
cotton  is  grown  mainly  in  the  Mississippi  Valley,  and  as  it  can  be 
produced  at  a  less  cost  than  Sea  Island  cotton  it  is  evident  that  the 
latter  must  not  be  permitted  to  become  less  than  If  inches  in  length, 
in  order  to  avoid  this  competition. 

The  next  quality  of  staple  competing  with  Sea  Island  cotton  is 
the  EgA'ptian.  Of  this  an  amount  equivalent  to  about  1,500,000 
Sea  Island  bales  of  400  pounds  is  produced  every  year  in  the  Nile 
Valley,  and  147,000  such  bales  are  annually  imported  into  America. 
An  average  price  is  15  cents  a  pound.  Egyptian,  while  not  as  long 
and  fine  as  Sea  Island  cotton,  is  very  strong  and  free  from  waste, 
owing  to  careful  preparation.  It  wastes  in  the  mill  8  per  cent  less 
than  Sea  Island  cotton,  the  average  waste  in  the  different  processes 
of  preparing  for  spinning  l^ing  88  per  cent  for  the  Sea  Island  and 
only  25  per  cent  for  Egyptian.  Much  of  the  Egyptian  cotton  is 
decidedly  shorter  than  Sea  Island,  but  the  Jannovitch  variety  and  to 
some  extent  the  Abaasi  are,  in  particular,  competitors  of  Sea  Island 
of  If-inch  staple  or  less  and  will  continue  to  be  used  in  preference  to 
the  American  product,  even  in  our  own  mills,  until  the  interior  Sea 
Island  growers  improve  their  ))roduct. 

Mr.  A.  P.  Brantley,  a  well-informed  buyer  and  exporter  of  Sea 
Island  cotton,  writes  as  follows: 

Jannovitch  has,  during  the  last  few  seasons,  ooniniandod  practically  as  much 
money  as  Extra  Choice  and  Fancy  Georgias.  If,  however,  we  could  produce 
cotton  with  staple  of  IS  indues  which  would  not  show  a  spinniuj;  loss  of  more 
than  2.">  i)er  cent  as  compared  with  '.V,i  \)ev  cent,  the  present  average  loss,  aud  if 
at  the  same  time  we  could  grow  a  cotton  with  fewer  neps.  there  would  be  a 
tremendous  expansion  in  the  demand  for  this  style  of  cotton,  for  the  reason 
that  it  is  slightly  stronger  than  Jannovitch :  hut  as  the  case  stands  now  Jan- 
novitch is  preferred  at  an  even  price  in  many  cases  on  account  of  its  being 
less  wasty  and  having  fewer  neps. 

The  EgjT]     an,  although  closely  related  to  Sea  Island  cotton,  can 
not  be  grow  i  successfully  in  our  southeastern  States  on  account  of  its 
sptibilit  '  to  the  bacterial  disease  ''  black-arm.'' 
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Sfea  Island  cotton  produced  in  the  West  Indies  is  equal  to  the  aver- 
agJ^  American  product,  and  indeed  competes  with  the  Carolina  Sea 
Island  cotton  rather  than  with  the  interior  product.  The  West 
Indian  industry  is  new,  having  been  developed  mainly  since  1902, 
and  is  as  yet  of  small  proportions,  only  about  4,000  bales  per  annum 
Ixjing  produced;  but  the  industry  there  may  grow  rapidly.  It  has 
ahvady  led  the  South  Carolina  planters  to  organize  in  refusing  to 
sc»ll  seod. 

Th(»  Sea  Island  grower  will  therefore  recognize  that  the  prices  of 
liis  crop  depend  on  several  factors  and  that  quality  is  more  important 
(Imn  (juaiitity.  Organized  efforts  should  be  made  to  raise  the  stand- 
jird  of  length  and  prej)aration  in  order  to  avoid  competition  with 
(•h(»ap(»r  cotton.  Of  the  better  grades  a  larger  quantity  can  be  sold 
tlian  is  now  i)ro(luced. 

Intcrioi*  planters  are  advised  not  to  aim  to  produce  an  extra  long 
colton.  South  Carolina  and  the  AVest  Indies  can  excel  in  this,  and 
tin*  imii'ket  for  such  cotton  is  verv  limited.  Furthermore,  the  increase 
in  h'Ugth  is  obtained  at  a  sacrifice  in  yield  which  cancels  the  profit. 
Kather  let  the  interior  grower  select  for  a  staple  IJ  inches  to  If 
inclH»s  long  and  for  a  vigorous  and  productive  plant,  and  let  the 
campaign  foi*  a  reduction  of  acreage  be  directed  against  staples  less 
than  1*'  inches  in  lengtii  and  against  the  planting  of  Upland  cotton 
in  Sea  Island  districts. 

FARM  PEACTICES. 

On  the  (\irolina  Sea  Islands  the  planters  have  worked  out  a  system 
well  adapted  to  the  j)eculiar  needs  of  that  section.  Their  methods 
are  in  many  respects  excellent,  and  the  recommendations  in  this  bul- 
letin regarding  improvements  apply  less  to  these  growers  than  to 
those  in  (Jeorgia  and  Florida,  where  a  brief  survey  will  convince  one 
that  far  greater  ])r()fits  could  be  secured  by  radical  changes  in  farm 
practic(^s. 

SEED   SELECTION  THE   FIRST   REQUIREMENT. 

Without  seed  selection  Sea  Island  cotton  can  not  be  ffrown  success- 
fullv  for  more  than  a  few  vears  in  anv  latitude.  The  interior  irrow- 
ers  have  always  de])en(led  on  the  skillful  seed  si^lection  of  the  Carolina 
planters  and  have  continued  to  neglect  the  matter  since  this  seed  sup- 
ply has  been  cut  off  by  a  growers'  organization.  No  more  improved 
seed  can  be  had  from  the  Sea  Islands,  and  nothing  is  more  certain 
than  that  the  crop  will  continue  to  deteriorate  rapidly  until  the  inte- 
rior growers  begin  work  to  improve  it.  They  undoubtedly  will  rise 
to  the  occasion  when  thev  realize  that  their  industrv  is  at  tstake. 
They  may  be  assured  in  advance  that  they  will  succeed  to  a  degree 
ted  only  by  the  care  and  skill  they  expend. 
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Three  points  are  to  be  sought  by  selection,  as  follows : 

(1)  Length  and  quality  of  staple  must  be  maintained.  Only  by 
saving  seed  from  plants  having  a  long,  fine,  and  uniform  staple  can 
these  qualities  be  retained.  Otherwise  there  occur  in  the  fields  an 
increasing  number  of  plants  with  a  shorter  staple,  due  to  the  inherent 
tendency  of  this  highly  improved  crop  to  revert  to  its  original  char- 
acter. The  farmer  overcomes  this  tendency  when  he  chooses  his  seed 
each  year  only  from  stalks  that  have  maintained  the  desired  quality. 

(2)  Good  productive  plants  must  be  secured.  A  greater  loss  than 
farmers  realize  is  due  to  the  number  of  unproductive  plants  in 
every  field.  Even  plants  equally  supplied  with  space  and  food 
differ  much  in  the  number  of  bolls  they  bear,  the  size  of  the  bolls, 
and  the  way  they  open.  These  differences  are  mainly  inherited,  so 
that  by  careful  attention  to  this  point  when  selecting  seed  the  pro- 
ducing power  of  any  variety  can  be  greatly  increased. 

(3)  Run-out  and  hybrid  plants  must  be  eliminated.  A  conspicu- 
ous source  of  loss  in  the  average  interior  field  is  the  number  of  tall 
hybrid  and  run-out  plants.  These  occupy  double  the  space  of  good 
ones  and  yet  produce  a  worthless  crop.  All  such  plants  should  be 
pulled  out  as  soon  as  detected.  Where  careful  seed  selection  is 
practiced  and  the  neighborhood  of  Upland  cotton  avoided,  very  few 
of  these  undesirable  plants  will  appear  in  the  crop. 

PBEFABATION  OF   THE  STAPLE  FOB  MARKET. 

Next  in  importance  to  seed  selection  is  the  preparation  of  the 
staple  for  the  market.  Interior-grown  Sea  Island  cotton  has  an 
unenviable  reputation  for  poor  preparation  as  comj^ared  with  the 
Carolina  Sea  Island  product.  The  farmers  seem  not  to  consider 
the  delicate  nature  of  the  staple  and  handle  it  as  carelessly  as  they 
would  Upland  varieties,  whereas  it  requires  special  care  at  every 
stage  from  boll  to  bale.  Too  often  it  diminishes  in  value  by  exposure 
to  weather  in  the  field,  by  being  mingled  with  broken  leaves  and 
yellow  cotton  in  picking,  by  being  stored  undried  when  gathered 
damp,  or  by  careless  ginning.  The  luster  of  the  staple  once  lost  can 
never  be  regained.  The  admixture  of  weak  and  stained  cotton 
means  loss  to  the  spinner  from  waste  and  the  extra  cost  of  cleaning, 
and  this  loss  must  be  made  good  by  a  reduction  in  the  price  paid  the 
farmer. 

There  is  much  complaint  from  the  spinners  of  an  undue  amount 
of  nep,  or  white  knots  of  tangled  fibers  in  cotton  from  diseased  plants, 
or  in  cotton  picked  too  green  or  not  properly  ginned.  Much  of  this 
trouble  can  be  avoided. 
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BETTEB  CULTXTBE  MEANS  LABGEB  CSOPS. 

The  fact  that  the  yield  on  some  farms  averages  400  pounds  of  hnt 
per  acre  while  the  general  average  is  perhaps  less  than  100  pounds 
per  acre  shows  that  there  can  be  a  great  improvement  in  methods  of 
growing  the  crop.  The  Sea  Island  cotton  belt  needs  to  diversify,  to 
rotate  crops,  to  use  fertilizers  more  rationally,  to  build  up  the  thin 
soil,  to  plow^  deeper  and  cultivate  shallower,  and  to  economize  hand 
labor  bv  modern  farm  machinerv. 

CREDIT  AND  THE  RENTAL  SYSTEM  A  BAB  TO  PBOGBESS. 

The  cost  of  cotton  production  is  greatly  increased  by  the  prevail- 
ing (credit  system,  owing  to  the  higher  cost  of  supplies  and  the 
reduction  of  the  farmers'  ambition  and  efficiency.  The  rapid  change 
from  credit  to  a  cash  system  now  going  on  is  a  great  gain  for  good 
farming. 

The  common  practice  of  renting  land  for  a  share  of  the  crop 
greatly  hinders  the  adoption  of  improved  methods.  It  means  in- 
stead the  continuous  planting  of  cotton  without  attention  to  seed 
selection  or  soil  improvement.  When  the  owner  can  not  operate  his 
farm  himself,  he  should  retain  strict  oversight  over  the  work  done 
by  his  tenant  and  i)rovi(le,  through  a  written  contract,  for  a  specified 
svstem  of  rotation  and  seed  selection. 

If  the  period  of  rental  were  three  or  five  years  instead  of  one, 
there  would  be  more  incentive  for  the  tenant  to  build  up  the  soil. 
The  owner  who  keeps  his  land  in  a  high  state  of  cultivation  has  no 
difficulty  in  securing  the  best  class  of  tenants. 

DEFECTS  IN  MARKET  CONDITIONS. 

There  is  a  tendency  among  cotton  buyers  to  ])ay  an  average  price 
for  all  grades  of  Sea  Island  cotton,  especially  in  the  smaller  markets. 
This  means  that  good  cotton  brings  less  than  its  value,  and  inferior 
or  dirty  cotton  too  nnich.  This  j)ractico  is  an  injustice  to  the  farmer 
who  produces  a  superior  article  and  it  tends  to  discourage  him  from 
selecting  for  quality.  Unless  buyers  are  willing  to  pay  full  value 
for  the  best  cotton,  farmers  can  not  be  exi)ected  to  improve  their 
seed  in  any  respect  except  to  secure  larger  yields  per  acre. 

It  is  an  advantage  to  the  farmer  who  has  a  sui)erior  grade  of  cotton 
to  secure  c()mi)etitiv(»  otters  from  large  buyers  before  selling.  In 
this  direction  much  good  can  be  done  by  farmers'  organizations. 

CULTIVATION  OF  SEA  ISLAND  COTTON. 

BOTATION  AND  DIVERSIFICATION. 

Although  Sea  Island  cotton  always  has  l)een  grown  on  the  one- 
crop  plan  even  on  the  Sea   Islands,  there  are  many  reasons  why 
er  success  can  be  had  by  making  it  a  part  of  a  system  of  diversi- 
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fied  farming.     By  rotation  of  crops  several  purposes  are  accom- 
plished, as  follows : 

(1)  The  productive  capacity  of  the  land  is  increased  and  main- 
tained. The  cultivation  of  cowpeas,  velvet  beans,  and  other  legumes 
adds  to  the  soil  large  quantities  of  nitrogen  drawn  from  the  air, 
enabling  the  farmer  to  secure  at  slight  expense  an  element  which  is 
the  most  costly  part  of  purchased  fertilizers. 

The  physical  condition  of  the  soil  is  improved,  especially  by  the 
addition  of  humus  or  vegetable  mold,  whereas  continued  cultivation 
in  cotton  or  com  rapidly  exhausts  the  humus.  The  importance  of 
humus  can  hardly  be  overestimated.  A  soil  rich  in  organic  matter 
is  more  easily  cultivated  than  other  soil.  It  suffers  less  from  wash- 
ing because  the  water  is  absorbed,  and  because  of  this  water-holding 
power  it  does  not  quickly  become  too  wet,  nor  does  it  dry  quickly; 
hence,  injury  from  drought  is  lessened.  A  soil  rich  in  organic  mat- 
ter is  richer  in  the  beneficial  bacteria  and  other  organisms  that  take 
part  in  rendering  available  to  the  plant  the  food  hitherto  locked  up. 

By  rotation,  crops  with  different  fertility  requirements  are  alter- 
nated so  that  the  same  elements  are  not  drawn  on  so  constantly. 
Cover  crops  which  incnease  humus  can  succeed  cultivated  crops 
which  exhaust  it,  and  in  the  intervals  of  rotation  any  poisonous  or 
injurious  excretion  from  the  roots  of  a  crop  is  neutralized.  Deep- 
rooted  crops  may  be  employed  to  bring  up  plant  food  from  the  sub- 
soil and  leave  it  at  the  surface  when  they  decay,  where  it  will  be 
available  for  shallower  rooted  crops. 

The  test  of  successful  farming  is  to  produce  large  and  profitable 
crops  and  at  the  same  time  to  build  up  the  fertility  of  the  soil, 
making  it  each  year  more  productive.  Diversified  farming  permits 
this  to  be  done ;  continuous  cotton  growing  never  will. 

(2)  A  diversified  cropping  system  places  farm  operations  on  a 
safer  and  more  economical  basis.  Regular  and  continuous  employ- 
ment for  labor  is  secured  if  crops  are  grown  which  require  attention 
at  different  seasons.  The  danger  of  loss  from  unfavorable  weather 
or  glutted  markets  is  much  diminished  when  several  crops  are  grown. 
It  is  particularly  important  that  the  growers  of  Sea  Island  cotton 
should  begin  at  once  to  practice  diversification  in  order  to  gain 
experience  w^ith  other  crops,  because  there  is  a  possibility  that  the 
invasion  of  the  boll  weevil  into  the  eastern  States  may  in  a  few 
years  make  Sea  Island  cotton  an  unprofitable  crop.  Much  hardship 
will  result  unless  other  crops  are  established  meantime. 

(3)  Rotation  of  crops  is  one  of  the  most  effective  means  of  con- 
trolling weeds,  insects,  and  plant  diseases.  Crab-grass,  nut-grass, 
and  other  weeds  troublesome  in  cotton  fields  are  reduced  in  numbers 
by  the  shading  and  smothering  effect  of  a  heavy  growth  of  cowpeas 
or  velvet  beans.    Most  injurious  insects  and  plant  diseases  attack  onlv 
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one  kind  of  plant.  The  continuous  culture  of  any  crop  affords  ideal 
conditions  for  the  multiplication  of  its  pests,  while  rotation  of  crops 
results  in  their  destruction  from  lack  of  food. 

For  example,  the  nematode  worm,  causing  the  destructive  root-knot 
of  peaches,  cotton,  etc.,  is  greatly  increased  by  planting  susceptible 
crops,  but  can  be  controlled  by  a  succession  of  immune  crops,  such  as 
corn,  oats,  velvet  beans,  or  peanuts.  For  several  cotton  diseases, 
including  anthracno.^e,  boll-rot,  and  "  black-arm,"  rotation  is  advised 
as  one  of  several  preventive  measures. 

notation  Systems. 

The  term  ''  rotation ''  implies  a  prearranged  order  of  succession 
for  the  various  crops  cultivated.  Pjvery  farmer  should  draw  up  a 
planting  scheme  for  his  farm,  worked  out  with  reference  to  the 
relation  of  each  crop  to  the  others.  The  details  of  this  plan  will 
differ  in  every  case  according  to  the  number  of  crops  and  the  acreage 
of  each,  but  some  general  principles  apply  to  all. 

The  crops  in  a  rotaticm  may  be  divided  into  two  classes: 

(1 )  Money  crops,  in  the  majority  of  cases  Sea  Island  cotton  or  corn, 
from  tlie  sale  of  which  the  principal  income  is  derived.  These  draw 
from  the  soil  moie  than  thev  add  to  it. 

« 

(2)  Imi)r()veinent  ci'()i)s,  grown  niainly  to  build  up  the  soil.  These 
are  usually  legumes,  like  cowpeas,  velvet  beans,  i)eanuts,  or  beggar- 
weed.  If  fed  to  stock  they  will  let  urn  a  revenue  and  improve  the 
soil  as  well. 

The  choice  of  a  legume. — Cowpeas  have  always  been  the  most  pop- 
ular and  widely  grown  crop  of  this  class.  They  have  many  advan- 
tages over  tlie  others — adaptability  to  poor  land,  ease  of  culture,  the 
vahio  of  the  j)eas  as  food  for  man  or  stock,  excellence  as  a  hay  crop, 
etc.  On  the  other  hand,  they  are  open  to  the  serious  objection  that 
thev  are  verv  sul)ject  to  root -knot  and  ii^reatlv  increase  this  disease. 
On  land  infected  by  cotton  wilt  or  bhu'k-root  the  loss  is  increased  bv 
the  presence  of  root-knot.  Fortunately  the  Iron  cowpea  is  immune 
to  root-knot  and  can  be  used  with  safetv.  In  fields  where  it  is  cer- 
tain  thei-e  is  no  root-knot  any  pea  can  be  planted,  but  the  trouble  is 
that  root -knot  frequently  appears  where  its  presence  was  not  sus- 
pected. As  all  Sea  Island  cotton  lands  are  sandy  and  subject  to 
infection  by  root-knot  and  wilt  it  is  urged  that  no  other  cowpea  than 
the  lion  varietv  be  used  in  rotation  with  Sea  Island  cotton. 

Velvet  beans  are  a  great  addition  to  the  resources  of  Sea  Island 
cotton  irrowers.  Thev  are  entirelv  innnune  to  root-knot  and  black- 
root  and  of  nuich  value  in  rotations  for  this  reason.  Xo  other  legume 
grown  in  the  Sea  Island  cotton  belt  makes  as  much  growth  or  adds 
as  much  vegetable  matter  and  nitrogen  to  the  soil.     Velvet  beans 
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afford  excellent  grazing  for  stock  in  late  fall  and  winter,  and  should 
1)0  grown  much  more  than  at  present.  Their  long  season  of  growth 
is  a  disadvantage  when  a  catch  crop  is  needed  to  follow  potatoes  or 
grain.  The  vines  are  so  long  that  harvesting  for  hay  is  nearly 
impossible. 

Peanuts,  or  ground  peas,  are  also  free  from  root-knot,  and  are 
especially  useful  as  feed  for  hogs.  They  appear  to  be  somewhat  less 
effective  as  soil  improvers  than  cowpeas. 

Beggarweed  is  native  to  Florida  and  seeds  itself  whenever  per- 
mitted to  grow.  It  makes  a  valuable  hay  when  cut  at  the  beginning 
of  the  l)looming  season  and  does  good  service  in  enriching  the  soil. 
In  the  cotton  field  it  must  be  kept  under  control  by  thorough  cultiva- 
tion or  the  seeds  will  become  tangled  in  the  cotton,  but  if  allowed  to 
spring  up  late  in  summer  it  will  serve  r.s  a  winter  cover  crop  to  the 
great  benefit  of  the  land.  The  complete  immunity  of  beggarweed  to 
root -knot  is  an  important  point  in  its  favor. 

Besting  land. — A  practice  common  on  the  Sea  Islands  and  in  por- 
tions of  Florida  is  to  plant  cotton  alternately  on  half  the  farm,  leav- 
ing the  other  half  to  grow  up  in  grass  and  weeds.  This  is  much  better 
than  continuous  cotton  planting,  but  is  a  defective  system  because  the 
maximimi  capacity  of  the  land  is  not  obtained.  It  is  better  to  grow  a 
useful  legume  than  coarse  or  obnoxious  weeds,  like  fennel,  coffeeweed, 
and  sandspurs,  or  if  pasture  is  needed  rye  may  be  sown  between  the 
cotton  rows  in  the  fall,  grazed  during  the  spring  months,  then  plowed 
under  and  Iron  cowpeas  sown  for  hay  or  for  fall  grazing.  Thus  there 
may  bo  substituted  a  two-year  rotation,  which  is  perhaps  the  most 
practicable  plan  for  the  conditions  now  prevailing.  The  two-year  rota- 
tion in  its  simplest  form  is  cotton  on  half  the  land  and  corn  raid  Iron 
cowpeas  on  the  other  half,  the  cotton  following  the  corn  and  peas  each 
year.  A  better  plan  is  to  plant  one-half  of  the  land  in  cotton,  one- 
fourth  in  corn  and  Iron  cowpeas,  and  one-fourth  in  velvet  l)eans, 
revei"sing  the  order  so  that  velvet  beans  come  on  the  same  land  once 
in  four  years,  cotton  twice,  and  corn  and  peas  once.  This  is  i)rac- 
tically  a  four-year  rotation.  If,  after  this  has  been  re[)eate(l  several 
times,  the  land  becomes  too  rich  in  nitrogen,  as  indicated  by  an 
excessive  growth  of  the  cotton  to  weed,  the  velvet  beans  could  be 
omitted  for  a  year  or  two.  Velvet  beans  or  cowpeas  in  these  rota- 
tions should  be  fertilized  with  about  200  pounds  of  acid  phosphate 
and  potash  to  the  acre.     No  nitrogen  is  required. 

A  three-vear  rotation  is  better  than  one  of  two  vears.  The  three- 
year  rotation  for  the  first  year  might  consist  of  rye,  oats,  or  wheat 
for  hay,  followed  by  Iron  cowpeas;  second  year,  corn  with  Iron  cow- 
I>eas;  third  year,  cotton.  Cut  the  corn  when  ripe  and  shred  the 
stalks.     Do  not  waste  time  pulling  fodder.     Cut  the  peas  for  hay  or 
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pasture  them.  In  earl}'^  fall  plow  under  the  stubble  and  sow  rye,  oats, 
or  wheat.  This  grain  should  be  cut  for  hay  just  before  it  ripens,  and 
should  1x5  off  in  time  to  plant  velvet  beans,  if  they  are  i>referred  to 
cowpeas.  The  field  should  be  grazed  during  the  fall,  and  the  remain- 
ing litter  plowed  in  early  enough  in  the  winter  to  decay  before  the 
cotton  is  ])lanted.  The  advantage  of  the  three-year  rotation  is  that 
it  i)erniits  kee])ing  more  live  stock  and  will  consequently  improve  the 
land  more  rapidly. 

FEKTILIZEES  FOR  SEA  ISLAND  COTTON. 

FBESEin"  FKACTICES. 

The  character  of  the  fertilizers  and  the  amounts  used  per  acre  by 
farmers  in  different  ])arts  of  the  Sea  Island  cotton  belt  A'arv  In^tween 
wide  extremes.  The  practices  on  the  Sea  Islands  are  characterized 
l)v  heavy  ai)plications  of  home-mixed  fertilizers,  differing  consid- 
erably in  c()mj)()siti(m  according  to  the  ideas  of  the  various  planleiN, 
but  usually  rich  in  j)()tash.  The  need  for  hinnus  is  recognized,  and  is 
sup|)lied  by  growing  c()wi)eas  and  by  heavy  applications  of  nuuvh 
mud,  salt  water  grass,  and  compost.  Three  typical  examples  follow: 
(1)  Two  hundred  pounds  of  kainit,  '200  j)()unds  of  acid  phosphate, 
400  i)()unds  of  cotton-seed  meal,  25  bushels  of  Sea  Island  cotton 
seed,  2.")  loads  of  marsh  mud  per  acre;  (*J)  200  pounds  of  kainit,  ti(M) 
pounds  of  acid  [)hosj)hate,  200  i)()unds  of  lime,  1,000  pounds  of  Sea 
Island  cotton  seed  j)er  acre;  (o)  »M)()  i)()unds  of  kainit,  iK)0  jmunds 
of  acid  i)h()sphate,  *M)0  pounds  of  cotton-seed  meal  per  acre. 

In  (Jeorgia  and  Florida,  on  the  other  hand,  light  applications  pre- 
dominate. Occasionally,  however,  a  farmei'  goes  to  the  other  extreme 
and  puts  on  1.000  to  2.000  pounds  of  fertilizer  jier  acre.  A  connnt)'! 
practice  is  to  use  a  comi)lete  fertilizer  of  the  2-.S-2  grade,"  applying 
100  to  250  i)oun(ls  j)er  acre.  Some  planters,  however,  use  only  acid 
l)liosph{ite  and  potash,  while  others  use  nothing  but  kainit. 

GENERAL  PRINCIPLES  GOVERNING  THE  USE  OF  FERTILIZERS. 

Tli(»  fertilizer  (juestion  is  too  comi)lex  to  discuss  fully  here.  Farm- 
ers' Bulletins  Xos.  44  and  IS  contain  di^tailetl  infornuuioii  on  this  sub- 
ject, and  will  be  sent  free  of  charge  to  any  i)ers()n  re(iuesting  them. 
A  few  genenil  rules  to  bi»  remembered  are  tin*  following: 

(1)  Th(»  best  results  from  the  use  of  fertilizers  can  1h»  had  onlv 
when  the  soil  has  been  [)Ut  in  first-class  physical  condition  by  deep 
l)lowing  and  the  addition  of  vegetable  matter. 

(2 )  Stable  manure  and  compost  made  on  the  farm  are  cheaper  an<l 
fai-  more  effective  and  lasting  than  conunercial  fertilizers. 


«This  iiM»jins  lliat  tlii»  fertilizer  <'<nitains  L*  ikm*  cent  of  amniouia,  8  ihjf  c*eut 
of  piiosplinrie  acid,  and  2  per  cent  of  potash. 
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(3)  The  market  value  of  commercial  fertilizers  is  based  on  the 
nitrogen,  potassium,  and  phosphorus  they  contain.  The  farmer 
should  buy  only  the  quantity  of  each  element  that  will  give  the  most 
profit  on  his  soil. 

(4)  The  amount  of  each  element  required  varies  with  the  soil  so 
much  that  two  sides  of  the  same  field  often  require  different  fer- 
tilizing. 

(5)  The  proper  fertilizer  formula  can  not  be  told  from  a  chemical 
analysis  of  the  soil  or  of  the  plant,  but  an  opinion  can  be  formed 
from  the  appearance  of  the  crop  and  verified  by  field  trials. 

(())   More  plant  food  can  be  purchased  for  a  given  sum  in  high- 

grad(»  fertilizers  than  in  low-grade  brands.     Buy  the  best  and  use 

less  per  acre. 

Effect  of  Nitrogen. 

Sea  Island  cotton  requires  less  nitrogen  than  most  crops,  especially 
on  low  or  moist  soils.  All  excess  of  this  element  stimulates  veiretative 
development,  resulting  in  tall,  coai'se,  and  relatively  unproductive 
plants,  with  large,  dark-green  leaves.  A  lack  of  nitrogen  is  shown 
when  plants  are  small,  with  a  light  yellowish-green  cast  of  foliage. 

The  usual  sources  of  nitrogen,  or  ammonia,  are  cotton-siMnl  meal, 
dried  blood,  tankage,  fish  scrap,  nitrate  of  soda,  and  sulphate  of  am- 
monia. It  is  the  most  expensive  ingredient  of  fertilizers,  costing 
10  to  18  cents  per  pound  as  compared  with  4  to  5  cents  for  potash  and 
phosphoric  acid,  and  for  that  reason  should  be  suj)plied  uuiinly  by 
rotation  with  legimies.  The  effect  of  cowpea  or  velvet  bean  stubble 
plowed  under  at  the  Alabama  Agricultural  Experiment  Station  was 
to  increase  the  next  year's  cotton  crop  03  per  cent,  this  figure  being  the 
average  of  four  tests.  In  such  cases  it  is  often  unnecessary  to  j)urchase 
nitrogen,  except  that  it  may  be  })rofitable  to  apply  about  50  pounds 
of  nitrate  of  soda  before  planting  to  stimulate  the  young  seedlings 
to  rapid  growth.  AVhen  commercial  fertilizers  are  relied  on,  the 
nitrogen  is  Ix^st  deriv^ed  from  cotton-seed  meal  or  other  organic  mate- 
rials, siu'h  as  tankage  or  dried  blood,  which  become  available  more 
slowly  and  are  more  lasting  in  their  effects  than  the  quickly  soluble 
nitrate  of  soda  or  sulphate  of  anunonia.  An  exception  should  be 
made  in  the  case  of  land  subject  to  the  blue  disease,  as  sta])le  manure 
or  other  organic  fertilizers,  unless  very  thoroughly  decayed,  aggra- 
vate this  trouble.     (See  page  48.) 

Effect  of  Potassium. 

A  liberal  supply  of  potash  is  very  im])()rtant  for  Sea  Island  cotton, 
and  farmers  outside  of  the  Sea  Islands  use  too  little  of  it.  rolassimn 
influences  the  formation  of  starches  and  sugars  in  the  i)lant  and  a})- 
pears  to  be  indispensable  for  protein  formation.     A  lack  of  it  in  the 
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case  of  Sea  Island  cotton  may  lead  to  the  appearance  of  "  rust,"  a 
disease  resulting  from  disordered  nutrition.  Fields  or  parts  of  fields 
known  to  be  subject  to  rust  should  receive  an  additional  application 
of  potash  in  amounts  varying  in  accordance  with  the  severity  of  the 
disease  (see  page  48).  Kainit  is  the  most  common  source  of  potash, 
but  as  it  contains  only  12  per  cent  of  potash  it  should  be  applied 
liberally.  Muriate  of  potash  containing  48  per  cent  of  potash  is  more 
convenient  on  account  of  its  concentration  and  is  usually  considered 
to  be  proportionately  effective.  Fifty  pounds  of  muriate  of  potash 
per  acre  would  thus  be  equivalent  to  200  pounds  of  kainit. 

Effect  of  Phosphorus. 

This  element  in  the  form  of  phosphoric  acid  compounds  is  indis- 
pensable to  the  Sea  Island  cotton  plant  for  its  general  development, 
and  especially  for  tlie  seed  and  lint.  Most  soils  are  deficient  in  phos- 
phorus, which  is  therefore  an  important  ingredient  of  fertilizers. 
Acid  phosphate  is  the  usual  source,  and  on  account  of  its  low  price 
forms  an  unduly  large  proportion  of  the  average  fertilizer. 

Lime  Usually  Unnecessary. 

With  the  exception  of  occasional  applications  of  marl  on  the  Sea 
Islands,  lime  is  not  used  by  cotton  growers  and  there  is  little  evidence 
that  it  would  be  profitable. 

The  Best  Formula. 

From  the  foregoing  it  will  be  understood  that  no  fertilizer  formula 
can  be  given  that  will  fit  all  cases.  The  following  is  suggested,  sub- 
ject to  modifications  as  the  conditions  vary:  Nitrogen,  3  per  cent; 
acid  phosphate,  ^S  per  cent ;  i)otash,  4  per  cent.  A  ton  of  fertilizer 
having  approximately  this  coini)ositi()n  could  be  made  from  acid 
phosphate,  1,050  pounds:  cotton-seed  meal,  7r)0  jmunds;  nitrate  of 
soda,  (>2  pounds;  muriate  of  potash,  l^^S  pounds.  The  potash  should 
be  increased  on  land  liable  to  rust,  and  the  nitrogen  increased  or 
diminished  according  to  the  size  of  weeds  the  land  will  produce. 

Quantity  to  the  Acre. 

The  aim  may  well  be  to  api)ly  the  maximum  quantity  of  fertilizer 
that  will  return  a  sure  i)r()fit.  This  will  vary  according  to  circum- 
stances and  can  b(».  determined  only  by  experiments  made  on  each 
farm.  Two  hundred  pounds  per  acre  is  too  little  in  almost  every 
case,  and  if  more  than  1,000  pounds  per  acre  are  applied  some  of  the 
fertilizer  is  likelv  to  be  wasted,  ])articularlv  on  thin  land.  The  l)etter 
the  soil  in  tilth  and  tlu'  richer  in  humus  the  more  fertilizer  can  Ikj 
usihI. 
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Methods  of  Application. 

WTiere  less  than  400  j^ounds  of  fertilizer  per  acre  are  used,  it  is 
probably  best  to  apply  all  in  the  drill  at  the  time  of  planting.  For 
larger  quantities  many  farmers  prefer  to  divide  the  application,  put- 
ting part  in  at  the  time  of  planting  and  the  remainder  during  cul- 
tivation in  June. 

PREPARATION  OF  THE  LAND. 

Thorough  clearing  of  the  land,  including  the  removal  of  all  stumps, 
is  essential  for  the  use  of  modern  jdIows  and  cultivators.  The  next 
requirement  iii  drainage.  If  the  land  is  wet  or  subject  to  overflow, 
it  must  be  drained.  This  can  be  done  by  open  ditches,  but  tiles  are 
better.  Farmers'  Bulletin  No.  187,  on  this  subject,  will  be  sent  upon 
request.  Many  planters  on  the  Sea  Islands  have  greatly  increased 
the  producing  capacity  of  their  fields  by  drainage  and  have  also  much 
reduced  the  danger  of  loss  from  excessive  rains. 

BIDGE   CULTURE. 

On  the  Sea  Islands  cotton  is  invariably  grow^n  on  ridges,  or  bec^s, 
5  feet  apart,  as  indicated  in  the  accompanying  diagram  (fig.  4). 
The  method  of  forming  and 

handling  these  beds  is  briefly          y^        ^v.             y>^        V. 
as  follows :  Beginning  in  Jan-     — *^"— -^^^^ — *^— .>w^ 

UarV  the  old  stalks  are  broken     ^^^*  ^' — C^oas  section  of  the  bod.s  on  whlcU  cotton  ia 
,  . ,         T      1  1      J         1  grown  on  the  Sea  Islands. 

down,    the    Innbi    and    trash 

raked  into  the  alleys,  and  the  coarser  litter  burned.  In  February 
cotton  seed  is  strewn  in  the  alleys  at  the  rate  of  1,000  pounds  to 
the  acre,  and  a  compost  of  stable  manure,  2)ine  straw,  marsh  grass,  and 
other  refuse  applied  to  as  much  of  the  field  as  the  (quantity  obtainable 
jjermits,  giving  preference  to  the  poorer  portions.  With  u  two-horse 
plow  a  furrow  is  turned  in  from  each  side  to  cover  the  compost  and 
seed.  In  late  February  or  in  March  the  commercial  fertilizer  is  drilled 
in  at  the  rate  of  (*00  to  1,000  pounds  per  acre  and  covered.  The  beds 
are  rolled  with  a  double  roller  (Mee  fig.  5)  before  planting.  Strips  of 
wood  on  these  rollers  mark  the  j)osition  of  the  liills.  Planting  is 
usually  done  by  hand,  sometimes  with  a  planter.  When  the  cotton  is 
well  up  it  is  cultivated  with  a  sweep  and  hoed  by  hand,  the  dirt  being 
drawn  around  the  plant.  Cultivations  and  hoeings  alternate.  The 
cotton  is  worked  every  week — eight  to  ten  times  in  all.  Thinning 
l>egins  when  the  plants  are  5  to  0  inches  high  and  is  done  gradually 
until  only  one  plant  is  left  in  a  hill.  The  cotton  is  laid  by  in  July  or 
August,  when  it  becomes  too  large  to  work  without  injury.  The 
plants  are  then  growing  on  broad  beds  separated  by  alleys  about  a 
foot  deep. 
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While  level  culture  is  generally  practiced  in  Georgia  and  Florida 
at  the  present  time,  it  is  quite  likely  that  a  modification  of  the  South 
Carolina  broad  bed  would  be  more  profitable.  This  ridge  system 
gives  better  results  in  two  classes  of  cases,  as  follows: 

(1)  On  low  and  poorly  drained  land,  where  it  permits  greater 
root  development  on  account  of  the  improved  aeration  of  the  soil. 

(2)  ^Vhen,  on  account  of  the  land  being  rich  and  well  fertilized, 
Sea  Island  cotton  grows  too  much  to  weed  under  level  culture.  In 
such  cases  tlie  grower  is  compelled  to  adopt  measures  to  turn  the 
energies  of  the  plant  from  vegetative  growth  to  fruiting.  This  is 
done  by  restricting  the  root  development,  (1)  by  maintaining  a 
compact  subsoil,  which  the  Sea  Island  planters  accomplish  on  their 

deep  sandy  soils  by 
pasturing  with  cat- 
tle during  the  year 
of  rest ;  (2)  by  reg- 
ulating the  mois- 
ture supply  by  the 
high  beds,  and  (3) 
by  root  pruning  by 
deep  cultivation  if 
the  cotton  needs  it. 
It  is  also  l>elievetl 
by  the  Sea  Island 
planters  that  ridge 

FiO.  ft.— Double  roller  Lwd  on  Iho  Sea  iBlsnda  lo  prepare  the  bfds  (or    CUlture  permits  bet- 
plBntLmrcollon.    The  strips  of  waul  mark  Ihe  location  of  the  hills.        ^^,j.  (.Qi)ti.ol  of  nut- 

grass,  as  tliis  pest  can  Iw  kept  down  more  succesafully  by  covering  it 
with  eiidh  than  )>y  cutting  it  up. 

The  ridge  system  lias  its  limitation.';  and  disadvantages,  which 
mnst  1)0  V"T"  11  mind.  It  will  not  do  for  light  iind  droughty  soils 
Icfic'""  ,.  .nbln  niiif'o     inn   ^-intily  fertilized,  where  the  cotton 

)ii  ,       ■  .....         I     ,      .    ..sturc.     S"ch  soils  should  first 

'"     '-  ■     -  ;i  '-      ■>'"  "■'"i       ^'^  greatest  disad- 

cultivation  due 

I  IP  plants.    This' 

'  improved 
-  ■'"■-      ifliout  hand 

■■   ■  horoughly 

■      •.        .  "J  heir  con- 
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LEVEL  CXJLTUBE. 

If  level  culture  is  preferred,  the  following  instructions  will  apply: 

Plowing  should  be  Deep. 

It  is  advised  that  the  land  be  broken  broadcast,  with  a  two-horse 
plow,  G  to  8  inches  deep,  or  as  deep  as  practicable  under  the  circum- 
stances. In  very  shallow  soils  only  an  inch  or  so  of  the  subsoil  should 
be  turned  up  at  once,  but  by  plowing  an  inch  deeper  each  year  such 
a  soil  can  be  deepened.  Subsoiling  has  its  advocates  and  may  be 
profitable  in  some  cases,  but  for  the  average  Sea  Island  soil  it  is 
not  recommended.  If  practiced  at  all,  it  should  be  for  the  corn  or 
other  crop  preceding  cotton  in  the  rotation. 

Vegetable  Matter  should  be  Plowed  In. 

All  vegetable  matter  on  the  land  and  all  that  can  be  put  on  it 
should  be  plowed  under  in  early  winter,  when  it  will  have  time  to 
decay.  The  remains  of  a  velvet  bean  crop,  or  grass,  weeds,  corn- 
stalks, etc.,  all  greatly  improve  the  land. 

The  common  practice  of  burning  over  land  before  plowing  can 
not  be  too  strongly  condemned.  It  means  the  deliberate  destruction 
of  fertility  worth  more  than  the  farmer  can  afford  to  purchase  and 
the  loss  of  the  humus  that  should  be  conserved  by  every  possible 
means.  An  exception  to  this  rule  should  be  made  if  boll-rot  or 
black-arm  has  been  troublesome.  Diseased  stalks  should  be  burned 
to  prevent  the  infection  of  the  next  crop. 

Fertilizing  and  Bedding. 

Having  broken  the  land  broadcast,  apply  the  fertilizer  with  a  fer- 
tilizer distributer  in  drills  the  proper  distance  apart.  Bed  over  this 
with  a  disk  harrow  or  with  plows  in  the  usual  way. 

Planting. 

Plant  with  a  good  machine,  preferably  one  that  will  drop  the  seed 
in  hills  at  the  desired  distance,  and  thus  save  labor  in  chopping  to  a 
stand.  A  good  distance  for  average  conditions  is  20  inches  apart  in 
5-foot  rows.  The  plants  should  finally  be  thinned  to  one  in  a  liill. 
One  plant  every  20  inches  will  bear  more  cotton  than  two  in  the  same 
space.  It  is  furthermore  very  difficult  to  judge  the  plants  properly 
when  selecting  seed  if  two  plants  grow  in  the  same  hill. 

Time  of  planting. — It  is  advised  that  planting  be  begun  as  early  as 
the  season  permits.  This  varies  in  different  years  and  sections  from 
March  15  to  April  10.  Early  planted  Sea  Island  cotton  is  found  to 
make  a  more  compact  and  fruitful  plant,  while  late  cotton  tends  to 
form  a  larger  and  coarser  weed. 
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Long  experience  is  required  to  judge  truly  the  best  time  for  plant- 
ing, for  the  southern  spring  is  variable  and  uncertain.  On  the  one 
hand  the  cotton  must  escape  frost,  and  on  the  other  the  spring 
droughts.  Should  dry  weather  prevail  before  planting  is  completed, 
the  seed  should  not  be  put  into  the  ground  imtil  there  is  ample  mois- 
ture to  bring  it  up,  as  otherwise  it  is  likely  to  perish.  Soon  after  the 
cotton  comes  up  replant  all  missing  hills.  Every  effort  must  be  made 
to  obtain  a  perfect  stand.  Every  missing  hill  reduces  the  crop,  while 
the  cost  of  cultivation  is  the  same  as  for  a  full  stand. 

Cultivation. 

With  level  culture  a  weeder  can  be  used  to  advantage  for  the  first 
cultivation  and  at  weekly  intervals  until  the  plants  are  too  largt'. 
It  must  be  used  frequently,  as  it  will  not  eradicate  large  weeds. 
Cultivation  in  general  should  be  frequent  and  shallow.  Cultivate 
deep  only  when  the  cotton  is  growing  too  fast  and  it  is  desired  to 
stimulate  fruiting.  Economize  labor  by  using  cultivators  rather  than 
sweeps.  Work  the  land  as  soon  as  dry  enough  after  each  rain,  aiming 
to  preserve  a  shallow  dust  mulch  to  conserve  moisture.  Never  plo^ 
or  cultivate  when  the  land  is  wet.  Lay  by  the  cotton  only  when  it  is 
too  large  to  cultivate  without  injury. 

SEED  SELECTION. 

The  high  quality  of  Sea  Island  cotton  to-day  is  due  to  the  careful 
seed  selection  that  has  long  been  practiced  on  the  Carolina  Sea 
Islands.  Seed  selection  is  therefore  a  feature  of  prime  importance, 
the  kevstone  of  the  arch.  To  realize  its  influence  on  the  industry 
one  nuist  trace  its  history  from  the  beginning. 

ORIGIN  OF  SEA  ISLAND  COTTON. 

As  indicated  by  its  botanical  name,  GosHyphim  harhadense,  the 
original  home  of  the  plant  is  thought  to  have  been  the  West  Indies. 
When  first  introduced  into  the  mainland  of  America,  about  1780,  it 
is  reported  to  have  been  considerably  different  fi'om  the  present  form. 
The  plant  was  a  jierennial — larger,  later,  and  less  productive  than 
now.  The  method  of  culture  described  on  page  !23  was  adopted 
to  reduce  the  size  of  the  plant  and  stinudate  fruitfulness,  but  the 
great  change  that  has  been  wrought  is  due  mainly  to  careful  breed- 
ing. Through  several  generations  the  planters  have  selected  seed 
from  the  earliest,  most  compact,  and  most  productive  plants,  with 
the  longest  and  finest  stajde,  until  the  character  of  the  plant  has  been 
radicallv  chan<i:ed. 

CONTINUED  BREEDING  NECESSARY. 

The  cotton  plant  has  become  variable,  enabling  the  breeder  to  select 
finer  forms  and  to  raise  the  standard  of  the  crop  far  above  its  natural 
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level.     By  reason  of  this  variability,  seed  selection  must  be  continued 

to  prevent  deterioration,  for  there  is  no  standing  still.     The  upward 

movement  must  be  continued  by  perpetuating  the  finer  types  desired 

by  the  cultivator,  or,  if  neglected,  the  inferior  plants  will  increase 

rapidly  in  the  crop  and  the  cotton  will  tend  to  revert  to  its  original 

ty^^e. 

Sea  Island  Methods. 

There  has  been  developed  on  the  Sea  Islands  a  well-defined  and 
uniform  system  of  selection.  It  is  based  on  the  correct  idea — that  of 
discovering  the  best  individual  plant  and  preserving  its  offspring. 
A  number  of  superior  plants  are  marked  and  carefully  compared  in 
the  field,  then  picked  separately  and  the  seed  cotton  critically  ex- 
amined. The  best  plant  is  retained  and  the  seeds  planted  in  a  plot 
by  themselves,  one  or  two  in  a  hill,  making  perhaps  500  plants  in  all. 
If  this  plot  retains  the  good  qualities  of  the  parent  plant  the  cotton 
is  picked  and  the  seed  again  planted  separately,  making  a  5-acre  plot 
the  third  year.  The  fourth  year  there  will  be  seed  enough  to  plant 
the  whole  crop,  all  descended  from  the  single  stalk  first  chosen.  A 
new  individual  plant  is  selected  every  year,  so  that  a  fresh  supply  of 
seed  is  always  being  grown.  Seed  from  the  general  crop  is  con- 
sidered less  desirable  for  planting  at  home  and  was  formerly  sold 
to  Georgia  or  Florida  growers. 

Sea  Island  Varieties. 

A  number  of  planters  on  the  Sea  Islands  have  been  practicing 
this  system  of  seed  selection  for  many  years.  Each  man  has  his 
own  ideals  respecting  the  best  form  of  plant  and  the  most  profitable 
length  of  staple  and  selects  a  type  conforming  most  closely  to  this 
ideal.  There  have  thus  been  developed  a  number  of  distinct  varie- 
ties of  Sea  Island  cotton,  which  differ  in  length  and  quality  of  staple, 
form  of  plant,  size  and  appearance  of  seed,  percentage  of  lint,  and 
other  features.  They  are  not  given  varietal  names  as  much  as  in 
the  case  of  other  cultivated  crops,  but  when  offered  for  sale  are 
known  by  the  name  of  the  breeder,  as  Hinson,  Seabrook,  Rivers, 
La  Roche,  etc.  These  names  have  not  been  preserved  when  seed  has 
been  sold  to  interior  points  and  there  is  consequently  much  confusion 
in  the  matter  of  varietal  names. 

Varieties  of  Sea  Island  cotton  are  constantly  changing.  Each 
breeder  renews  his  stock  annually  and  in  doing  so  may  propagate 
from  a  plant  differing  from  his  old  type,  in  which  case  his  entire 
crop  four  years  hence  would  be  influenced. 

Breeders'  rights. — Many  of  the  Sea  Island  varieties,  particularly 
the  finer  ones,  are  considered  the  personal  property  of  the  originator, 
who  will  not  part  with  any  of  his  seed,  even  to  his  neighbors.     To 
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do  so  would  1)0  likely  to  result  in  an  overproduction  of  that  i)articular 
staple  and  a  lowering  of  prices,  as  the  market  demand  for  the  hi^rlHT- 
pri(»ed  staples  is  exceedingly  limited.  Furthermore,  the  breeder  is 
as  much  entitled  to  reward  for  his  labors  as  the  inventor  of  a  new 
machine  is  to  patent  rights.  A  strain  of  fine  cotton  is  the  product  of 
many  years  of  careful  selection  and  could  not  be  duplicated  without 
long-continued  work  requiring  naich  skill  and  care. 

Sale  of  seed  from  the  Sea  Islands. — On  the  Sea  Islands  the  growers 
of  medium  staples,  for  which  there  is  a  larger  nuirket  than  for 
the  finer  i)roduct,  have  for  many  years  sold  their  seed,  both  at  home 
and  to  buyers  in  (leorgia,  Florida,  and  foreign  countries.  In  IIMH, 
however.  West  Indian  competition  stinudated  the  formation  of  an 
association  to  j)revent  the  sale  of  seed  outside  the  Sea  Islands*  ami 
at  the  present  date  this  euibargo  is  still  in  force.  The  right  of  these 
growers  to  dispose  of  their  proihu't  as  they  see  fit  is  not  questioned. 
Their  action,  however,  will  hav(^  great  infiuence  on  the  interior  sec- 
tions, which  have  always  depended  on  Sea  Island. seed.  Georgia  and 
Florida  i)r()duce  eight-ninths  of  the  American  en))),  but  l)ecaiise  of 
total  neglect  of  seed  selection  deterioraticm  has  lx»en  rapid  there^ 
re([uii'ing  renewal  of  seed  every  few  years. 

Seed  Selection  wiU  Succeed  in  the  Interior. 

Thrown  on  their  own  resources,  the  interior  growei's  will  find  that 
they  can  glow  their  own  seed  and  maintain  a  satisfactory  quality. 
The  success  of  the  Carolina  planters  is  due  to  their  methods  more 
ihan  to  their  soil  and  climate.  There  are  already  men  in  Georgia  and 
Florida  who  have  maintained  the  (juality  of  their  cotton  for  fifteen 
years  or  more  by  selection  without  ivnewal  from  the  Sea  Islands.  In 
fact,  it  >houl(l  bo  ])ossiblo  to  j)ro(luce  a  variety  better  fitted  for  interior 
conditions  than  any  imported  s^hh]^  for  adaptation  to  climate  and  soil 
ran  be  secured  together  with  greater  productiveness. 

METHODS    OF    SELECTION. 

The  amount  of  gain  from  seed  .-select ion  will  de])end  mainly  on  the 
mrthod  ein|)l()ved:  the  more  care  taken,  the  bcttei*  will  1h»  the  residts. 
If  nnv  farmer  is  so  situated  that  he  can  not  select  his  own  seed,  let 
him  at  least  obtain  seed  for  j)lanting  from  the  middle  picking  in  :i 
lield  of  known  good  (juality.  oi'  purchase  from  some  neai'-l)y  seed 
iu'eeder.  He  should  not  ri>k  an  i*ntire  >eason*s  labor  bv  plantinir 
see(U  of  unknown  value  taken  at  random  from  a  public  gin. 

Thi'ee  methods  of  M'lection  will  be  described.  Under  varviuir  cir- 
cum>tances  all  of  them  mav  well  be  eujploved. 

Roguing. 

The  simplest  method  of  selecti<m  is  called  "  roguing,"  l>ecauso  it 
involves  merelv  the  n'uioval   of  inferior  or  varving  plants,  called 
r.o2 
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■  "rogues  "  by  seedsmen.  This  practice  will  serve  to  lessen  deteriora- 
tion in  a  variety  already  of  satisfactory  quality,  but  will  not  effect  a 
tPrj"  rapid  improvement.  Every  grower  of  Sea  Island  cotton  shotrfd 
destroy  all  bybrid  and  "run-out"  stalks  whenever  observed.-  "Ilite 
livhrid  plants  are  the  results  of  crossing  between  Sea  Island  and 
Upland  varieties,  or  lietween  Sea  Island  and  other  hybrids.  They 
are  tlie  tall  stalks,  often  called  *'  male  stalks  "  or  '"  bull  cotton,"  which 
are  quite  common  in  the  average  interior  field.  They  do  harm  in 
three  ways :  ( 1 )  On  account  of  their  great  size  and  vigor,  one  of  them 
takes  lip  as  much  room  in  the  field  as  two  good  plants;   ('2)  they  bear 


a  scanty  crop  which  is  so  inferior  that  it  reduces  t!ic  price  of  the 
whole  crop  when  detected  in  the  sample;  and  (3)  every  seed  from  one 
of  these  plants  produces  a  hybrid  plant  the  following  year. 

"  Run-out"  plants  are  pure  Sea  Island  stalks  which  have  deterio- 
rated until  the  staple  is  short  and  loo  .scanty  to  cover  the  seed. 
(P"ig.  *i.)  They  can  not  be  detected  until  the  bolls  begin  to  ojien, 
nhcu  it  is  iK-st  to  pnll  them  out,  as  the  crop  they  will  bear  1ms  no 
value  and  only  lowers  the  ipiality  of  the  re.st  of  the  crop. 

General  Selection. 

A  simple  method  of  improving  seed  is  to  pick  from  the  best  plants 
in  the  field  enough  to  plant  the  ne.\t  crop,  or  to  select  with  still  m*^ 
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care  a  smaller  quantity  to  plant  a  seed  plat  of  3  or  4  acres  to  grow 
seed  for  the  general  planting  the  following  year.  The  selection 
of  the  seed  is  best  done  by  the  fanner  himself,  assisted  by  two  careful 
pickers.  Select  from  the  middle  picking  before  the  main  crop  is 
gathered.  Search  through  the  whole  field  for  the  best  and  most  pro- 
ductive plants.  Before  directing  the  j)ickers  to  pick  a  plant,  examine 
the  stai)le  and  reject  every  plant  with  lint  less  than  IJ  inches  long. 
It  would  be  a  vital  error  to  select  without  regard  for  length  of  staple, 
because  i)lants  with  wide-opening  bolls  would  then  l>e  chosen  and  this 
quality  is  often  accompanied  by  a  short  staple.  Gin  this  selected 
cotton  separately  on  a  clean  gin. 

This  method  of  selection  can  easily  be  followed  by  every  farmer 
and  will  i)roduce  good  results,  though  not  equal  to  the  next  plan 

described. 

Pedigree  Breeding. 

Pedigree  breeding,  while  requiring  more  careful  attention  than  the 
methods  already  described,  will  effect  *the  gi'eatest  improvement  in 
the  least  time  and  should  be  followed  by  all  who  undertake  the  pro- 
duction of  imj)roved  seed  for  sale.  It  is  substantially  the  same  as 
the  plan  followed  by  the  i)lanters  on  the  Carolina  Sea  Islands,  where 
no  other  method  would  maintain  such  a  high  quality.  All  progres- 
sive farmers  would  profit  by  adopting  this  system. 

The  fundamental  priucii)le  is  to  breed  from  a  single  plant  of  excep- 
tioual  merit,  which  must  also  ])r()ve  its  ability  to  transmit  its  good 
qualities  through  its  seed  to  its  progeny.  Instead  of  planting  mixed 
seed  taken  from  a  large  number  of  good  i)lants,  as  in  the  preceding 
method,  the  choice  is  narrowed  first  to  a  few  plants,  which  are  com- 
pared not  only  as  to  productiveness,  length  aiul  quality  of  staple,  etc., 
but  al-o  with  regard  to  their  j^i^epotencv  and  the  uniformity  of  their 
offsju'ing,  as  deterinincMl  by  a  j)lanting  test  the  followina^  year,  until 
finally  the  ])rogeny  of  the  best  individual  is  chosiMi.  The  seed  thus 
obtained  is  increased  as  rapidly  as  possible  until  enough  is  secured  to 
plant  the  whole  crop. 

A  similar  method  is  practiced  by  successful  l)reeders  of  other  crops, 
as,  for  cxanii)le,  in  the  "ear-row"  plan  of  improving  corn  now  so 
irenerallv  followed  in  thi>  countrv.  Plant  breeders  aijree  that  too 
nnich  stress  can  not  be  laid  on  the  importance  of  searching  for  the 
exce|)tional  individuals  that  may  have  great  jx)tential  value  for  crop 
ini|)roveni(Mit.  '!'he  l)est  \ai'ieties  of  all  our  cultivated  crops  whose 
history  is  known  came  originally  from  a  single  ])lant  or  tree  of 
unusual  merit  discovered  by  some  observing  grower. 

Beginning  the  selection. —  It  is  assumed  that  the  farmer  who  desires 
to  improve  his  cotton  lias  already  ])lanted  a  field  from  the  best  obtain- 
able seed  and  has  pulled  out  all  objectionable  hybrid  or  "run-out" 
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'talks.  He  should  begin  to  make  selections  as  soon  as  the  first  bolls 
open.  Choose  the  plants  having  a  long  staple  and  in  other  respects 
conforming  to  the  ideals  described.  Mark  these  plants  with  a  white 
cloth  and  a  tag  bearing  a  number.  It  is  advisable  also  to  set  a  tall 
stake  by  each  selected  plant  so  that  it  can  be  found  more  readily.  Pick 
each  separately  and  at  the  end  of  the  season  spread  on  a  table  and 
compare  the  various  lots  critically  and  at  leisure  with  regard  both 
for  length  and  fineness  of  staple  and  for  yield.  Discard  the  inferior 
ones  until  from  ten  to  twenty-five  are  left.  These  are  to  be  further 
tested  by  planting  the  second  year  to  discover  the  prepotency  or  trans- 
mitting power  of  each. 

Second  year:  The  progeny  test. — Plant  the  seeds  from  the  selected 
plants  in  adjoining  rows,  keeping  each  lot  separate.  These  small 
lots  can  he  planted  in  the  lint,  provided  care  is  taken  not  to  cover  them 
very  deep.  Select  ground  adapted  to  cotton  and  have  it  well  pre- 
pared. Plant  with  care,  dropping  only  two  seed^s  to  the  hill.  If  pos- 
sible, have  100  hills  to  the  row.  The  location  should  be  as  far  from 
other  cotton  as  possible  to  lessen  the  crossing.  Isolation  can  usually 
be  secured  by  planting  the  seed  plat  in  the  section  of  the  farm  used 
that  year  for  other  crops — in  the  middle  of  a  cornfield,  for  instance. 
If  it  is  necessary  to  plant  near  other  cotton,  plant  a  wide  border  of 
the  same  variety  around  the  breeding  i)lot.  By  all  means  avoid  prox- 
imity to  Upland  cotton,  which  is  the  most  serious  factor  in  the  dete- 
rioration of  inferior  Sea  Island  cotton. 

The  object  of  this  planting  is  to  determine  the  relative  merit  of  the 
different  selections,  and  particularly  their  uniformity.  The  general 
excellence  of  the  plants  in  each  row  should  be  considered — their  vigor, 
productiveness,  and  freedom  from  disease.  Any  row  lacking  uni- 
formity to  a  marked  degree  should  be  eliminated  from  consideration. 
When  the  bolls  open,  compare  the  staple,  length,  fineness,  and  uni- 
formity, and  finally  choose  the  row  ])ossessing  the  greatest  merit. 
This  is  to  be  the  beginning  of  the  new  strain.  In  this  row  mark  and 
pick  separately  the  best  ten  plants.  (Fig.  7.)  Pick  together  the 
remaining  plants  in  the  row.  The  other  rows  in  the  i)lat,  although 
not  retained  for  breeding,  ought  to  be  better  than  unselected  seed 
and  may  be  used  for  planting  the  general  crop. 

The  desirability  of  this  method  of  breeding  will  not  be  appreciated 
until  it  has  Wen  tried  and  the  variations  in  the  offspring  of  different 
plants  observed.  It  is  common  to  find  one  row  with  plants  all  alike 
possessing  a  staple  longer  than  the  average  and  also  more  productive, 
while  another  row^  may  be  widely  variable  in  form  of  plant  and 
quality  of  staple.  Plants  of  superior  merit  often  appear  in  the  vari- 
able rows.  Thev  should  not  be  saved,  however,  as  the  chances  are 
that  their  offspring  will  be  variable  like  the  row  in  which  they  appear. 
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Third  year:  The  increase  plat. — Thv^  need  from  the  best  row  of  the 
second  year  is  to  Ik*  planted  in  a  small  field  to  produce  seed  for  plant- 
ing tli(»  general  crop.  Any  inferior  plants  that  chance  to  appear  in 
this  field  should  be  destroyed,  but  no  other  selection  need  be  practiced, 
as  it  is  not  intended  to  })lant  this  strain  permanently,  but  to  renew 
the  seed  annually  from  a  new  increase  plat. 

In  addition  to  the  increase  plat,  the  progeny  test  is  to  be  repeated, 
using  the  ten  plants  chosen  from  the  best  row  and  any  others  of 
excej)ti()nal  merit  that  may  l>e  discovered  in  the  general  field.  Select 
in  the  same  manner  as  In'fore  the  best  row  and  the  best  plants  therein. 

Fourth  year:  The  general  crop. — In  this  year  and  each  succeeding 
yvnv  {\w  same  process  of  selection  is  carried  out.  This  should  become 
a  part  of  the  regular  farm  practice,  to  be  considered  of  equal  im- 
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Fn..  7.  — Iiiji^ram  of  u  i>c<lij;'rcc  bn*C(liiiK  plat.    Row  No.  10  has  been  solectcd  and  10  plants  in  it  marked 

to  In'  Mivt'cl  si'imnitoly. 

I)ortance  with  (•iiltivntin<r  and  fertilizing.     The  st»veral  stages  under 
way  from  now  on  are  as  follows: 

( 1 )  Selection  of  the  finest  plants. 

(2)  Progeny  test  to  determine  uniformity  and  productiveness. 
(^J)    Increase  plat. 

( \ )   (leneral  crop. 

If  seed  from  the  ^^eneral  crop  is  to  be  sold,  careful  attention  must 
be  |)ai<l  to  removing  tall  hybrid  or  "  run-out  ''  stalks  from  the  field 
whenever  they  are  observed.  Seed  from  the  last  picking  had  better 
be  reject(»<l.  as  the  upper  bolls  do  not  mature  their  seed  as  well  as  the 
lower  oui's. 

Separate  grinning  of  the  seed  crop  important. — Cotton  from  the 
bieediunr  phits  oi"  from  other  fields  intended  for  seed  should  be 
<j:inn(Ml  separately  and  the  gin  and  conveyors  first  thoroughly  cleaned 
of  foiiMgn  seed.  The  farmer  should  personally  superintend  the  gin- 
ning of  his  selected  s(hhL  as  a  mistake  at  this  stage  might  lose  him 
the  fruits  of  sc^veral  years'  work.  Owners  of  ginneries  should  realize 
their  opportunities  aixl  obligations  in  this  direction  and  afford  their 
ons  eveiy  facility  for  the  separate  ginning  of  selected  seed  ootton. 
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The  sale  of  cotton  in  the  seed  is  a  hindrance  to  seed  improvement, 
unless  there  is  at  the  same  time  an  organized  movement  for  the  dis- 
tribution or  sale  of  improved  seed  to  the  farmers. 

Improvement  of  Cotton  Seed  by  Oravity  Separation. 

It  has  been  found  possible  to  secure  a  marked  gain  in  the  percentage 
of  germination  and  the  vigor  and  productiveness  of  the  cotton  crop 
by  removing  the  light  weight  and  imperfect  seed  before  planting. 
For  example,  in  an  experiment  by  the  writer  the  heavy  seed  germi- 
nated 27  per  cent  better  than  unselected  seed  and  42  per  cent  better 
than  light  seed  thrown  out  by  the  air  blast. 

The  separation  is  effected  by  means  of  an  air  blast  produced  by  a 
fanning  mill  modified  for  the  purpose.  All  who  handle  considerable 
quantities  of  Sea  Island  cotton  seed  will  find  it  profitable  to  use 
such  an  apparatus.  Seed  from  which  the  unginned  locks  and  tufted 
seeds  have  thus  been  removed  is  much  better  adapted  for  use  in 
cotton  j3hintei*s.  Another  very  important  gain  in  this  process  is  the 
removal  of  the  fuzzy  seeds  of  Upland  hybrids,  which  on  account  of 
their  greater  surface  area  are  blown  out  with  the  light  seed.  Per- 
sons interested  in  the  matter  should  write  to  the  Secretary  of  Agri- 
culture for  Farmers'  Bulletin  No.  285,  entitled  "  The  Advantage 
of  Planting  Heavy  Cotton  Seed,''  by  Webber  and  Boykin,  which 
describes  the  method  and  apparatus  fully.  All  ginneries  should  be 
equipped  to  treat  in  this  way  seed  intended  for  planting. 

IDEAL   QUALITIES   OF   SEA   ISLAND   COTTON. 

Length  of  Staple. 

In  Georgia  and  Florida  the  breeder  should  w^ork  for  a  staple  not 
less  than  If  inches  or  more  than  IJ  inches  in  length.  In  South 
CaroHna  each  planter  is  guided  by  his  own  preferences,  some  planters 
choosing  the  medium  kinds  on  account  of  their  greater  productive- 
ness and  others  finding  it  profitable  to  grow  the  extra  fine  and  long 
varieties.  Experience  has  shown,  however,  that  these  fine  strains, 
having  a  staple  2  inches  to  2i  inches  long  and  selling  from  the  Sea 
Islands  at  40  to  60  cents  per  pound,  are  not  profitable  in  the  interior. 
As  compared  with  the  medium  sorts,  they  are  less  productive  and 
more  subject  to  disease,  while  the  bolls  are  smaller  and  the  cotton 
harder  to  pick.  The  fine  staple  requires  more  care  in  handling  than 
the  interior  farmers  are  accustomed  to  give,  and  the  interior  markets 
will  not  pay  as  high  prices  as  Charleston.  In  the  past  the  best 
results  in  the  interior  have  been  obtained  with  strains  classed  on  the 
Islands  as  medium  fine,  such  as  Hinson  and  Seabrook. 
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To  determine  the  length  of  staple  from  a  sample  of  seed  cotton, 
pull  a  lock  apart  and  take  a  single  seed  and  carefully  straighten  out 
the  fibers  with  the  fingers  or  a  fine  comb.  Measui-e  the  length  of  the 
greatest  number  of  fibers;  then  test  several  other  seeds  from  the  same 

plant. 

Uniformity  of  Staple. 

After  determining  the  length,  estimate  the  amount  of  shorter  staple 

in  th(»  sample  and  discard  plants  having  a  portion  of  their  staple 

(»ither  vei'v  long  or  too  short.     Uniformity  is  an  important  quality. 

as  the  sj)inner  can  not  utilize  the  short  fibers,  which  are  combed  out 

as  waste. 

Strength  of  Staple. 

Pull  a  tuft  of  fillers  until  it  breaks.     Diseased  plants  show  a  marked 

weakness,  and  some  healthy  ones  produce  a  weak  staple  and  shouW 

be  discarded. 

Percentage  of  Lint  to  Seed. 

This  quality,  or  the  '"  ginning  average,"  is  important,  but  farmers 
often  lay  too  nuieh  emphasis  on  it,  forgetting  that  it  is  the  total  yieW 
of  lint  j)er  acre  that  determines  their  profit. 

The  percentage  of  lint  should  be  determined  by  ginning  and  weigh- 
ing both  lint  and  seed.     The  result  is  usually  expressed  in  terms  of 
the  uniount  of  seed  cotton  recpiired  to  produce  one  poimd  of  lint.    To 
deteiinim*  thi>,  divide  the  weight  of  seed  cotton  by  the  weight  of 
linl.     To  exi)ress  the  same  in  per  cent,  divide  the  weight  of  lint  by 
I  he  wciiiht  of  M'cd  cotton.     Having  the  ginning  rate,  to  reduce  it  to 
a   percentage  l>asis,  divide   1   by  it:  for  example,  8.;^H=30  per  cent. 
The    per   cent    of  lint    varies   considerablv   in   different    varieties  of 
cotton,  from  '2^)  per  cent,  or  1  to  4.  in  extra  fine  Sea  Island  cottons  to 
'V.)  per  cent,  or  1  to  -J-.^C),  in  small-seeded  Upland  cotton.     It  varies 
among  phmts  in  the  same  lield,  and  there  is  a  marked  variation  in 
dillerent  seasons,  the  per  cent  of  lint  l)eing  higher  in  favorable  sea- 
sons.    Kven  with  the  same  variety  and  the  same  scMison,  differences  in 
soil  and  cuUure  inllnence  the  pel'  cent  of  lint.     For  example,  a  con- 
signment  of  Seal>rook  seed  was  divided  among  several  farmei's  in 
VM)\  l>y  the  A.  V.  Brantley  (\)mpany  of  Blackshear,  Ga.     The  gin- 
ning rntt^s  of  tlie  diti'erent  crops  j)r()duc(Ml  from  this  seed  varied  from 
'>.tM>,  or  :>:)  ])er  cent,  to  :^.1(),  or  :V2  per  cent,  the  average  of  41  fields 
being  ;].42,  or  liU  per  cent. 

Color  of  Staple. 

The  staple  should  have  a  lustrous  creamy  tint  in  preference  to  a 
dead  white.  The  color  should  be  uniform,  as  mixtures  of  white  and 
creamy  cotton  are  not  desired  by  the  buyers. 
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Fineness  depends  on  the  diameter  of  the  fibers,  which  can  be  meas- 
red  exactly  only  with  a  microscope.  An  excellent  opinion  can  be 
jrmed  from  the  feeling  of  the  cotton,  if  not  too  dry.  Fineness  is  a 
ery  important  quality  to  the  spinner. 

ProduotiveneBs. 

Next  to  length  of 
staple,  productive- 
nes.s  is  the  most  im- 
portant quality.  In 
making  selections  a 
preliminary  esti- 
mate can  be  made 
by  the  eye  or  by 
cunnting  the  bolls. 
Sea  Island  planters 
estimate  that  every 
15  bolls  jxT  plant 
equals  100  pounds  of 
lint  per  acre  under 
ordinary  conditions. 
In  breeding,  the 
principal  weight 
should  be  placed  up- 
on theyield  from  the 
progeny  rows  the 
i«cond  year  of  the 
selection.  Strains 
derived  from  differ- 
ent plants  in  the 
same  field  have  been 
found  to  »■  a  r  y 
greatly  in  prodiic- 
liveness.  and  careful 
ielection  will  greatlv 

"^  ■        FlB.H.-lrl™Hi)rQi<ifcolloniiUiil.    Tho  leaves  have  been  r,-moTed 

improve        any        Va-  (..^hownmnm-rofbrnru'limB, 

riety  in  this  respect. 

Form  and  Size  of  Plant. 

The  plant  sliould  be  conipaci,  4  to  6  feet  liigh,  with  a  strong  central 
(talk  and  2  to  4  well-fruited  basal  branches.  Fruiting  branches 
ihould  occur  at  close  intervals,  1  to  :i  indies,  and  a  habit  of  double 
learing  or  producing  an  axillary  branch  at  each  node  should  be 
leveloped.  All  branches  should  be  close  jointed  and  bear  a  boll  at 
rrory  joint     (See  fig.  8.) 


86 

BoUb. 

The  bolls  should  be  large,  long,  and  well  filled  to  the  end,  not  taper- 
ing too  abruptly.  As  a  rule  a  long  boll  indicates  a  long  staple  and  a 
short  or  obtuse  boll  a  shorter  staple.  The  number  of  locks  should 
be  four.  The  majority  of  Sea  Island  bolls  have  but  three.  More 
than  four  locks,  even  if  obtainable,  would  not  add  to  the  yield  or  to 
the  convenience  of  picking.  The  bolls  should  open  well,  as  such 
bolls  ripen  their  cotton  better  and  are  far  easier  to  pick.  In  making 
selections  do  not  choose  wide-opening  bolls  without  examining  the 
staple,  as  a  wide-opening  boll  is  usually  correlated  with  short  staple. 
If  the  size  of  the  involucre,  or  "  square,"  could  be  reduced  by  breed- 
ing, there  would  be  less  trouble  from  bits  of  dry  leaf  in  the  cotton  at 

picking  time. 

Seed. 

The  seed  should  be  small,  but  well  filled,  black,  with  a  small  green 
tuft  at  the  end.  A  large,  perfectly  bare  seed  is  correlated  with  a  low 
ginning  rate  and  a  large,  coarse  plant,  and  is  usually  taken  as  an  indi- 
cation that  the  strain  is  running  out.  An  excess  of  short  fuzz  i^ 
characteristic  of  some  Sea  Island  varieties,  but  such  cotton  can  not  be 
ginned  as  rapidly  as  other  kinds.  Large  seeds  entirely  covered  with 
white  or  green  fuzz  indicate  hybridization  with  Upland  cotton,  but 
occasionally  occur  in  pure  Sea  Island  cotton. 

Earliness. 

Very  early  varieties  are  usually  less  productive  than  later  ones, 
while  v(»rv  late  ones  may  Ik»  caught  by  frost  before  fully  mature.  A 
medium  season  of  maturity  is  to  be  preferred. 

Disease  Resistance. 

In  some  instances  disease  resistance  mav  be  a  feature  of  funda- 

« 

mental  importance,  as  when  the  land  is  infected  with  wilt.  In  such 
cases  one  of  i\w  disease-resistant  varieties  described  on  page  40  should 
be  j)lanted.  In  all  selections  attention  should  be  paid  to  this  point. 
])articularly  to  secure  resistance  to  black-arm  and  to  anthracnose  of 
the  bolls. 

HANDLING  THE  CROP. 

PRESERVING  THE  FULL  VALUE   OF  THE  CROP. 

After  devoting  his  best  energies  for  a  whole  season  to  the  produc- 
tion of  a  fine  crop  of  cotton,  the  farmer  nuist  still  continue  his  vigilant 
oversight  until  the  staple  has  left  his  hands.  Sea  Island  cotton  is 
a  fine  and  delicate  product  and  there  are  many  ways  in  which  it  may 
be  injured  and  its  value  reduced.  All  defects  in  the  cotton  are  ulti- 
mately charged  to  the  farmer's  account  and  reduce  the  price  paid  to 
him.    If  the  spinner  finds  in  a  lot  of  Sea  Island  cottpn  10  p^r  cent 
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3re  w  aste  than  in  Egyptian  cotton  available  for  the  same  purpose, 
will  manifestly  be  unable  to  pay  as  much  by  10  per  cent  for  the 
ia  Island.      By   a  little  care  much  of  the  present  waste  can  be 
oided ;  hence  strict  attention  should  be  paid  to  these  factors. 

OKADE:  DEFINITION  AND  IMPORTANCE. 

In  the  cotton  market  the  term  '"•  staple  "  refers  to  the  length  and 
neness  of  the  fiber,  and  these  points  are  influenced  most  by  seed 
election. 

The  term  '*  grade,"  on  the  other  hand,  indicates  the  appearance  of 
be  cotton  as  regards  cleanliness  and  color,  qualities  influenced  mainly 
ly  the  manner  in  which  the  cotton  has  been  handled.  The  price  is 
onsiderably  influenced  by  the  grade. 

Defects  Influencing  Orade. 

(1)  Loss  of  bloom  or  luster. — The  best  Sea  Island  staple  has  a  gloss 
)r  luster  which  adds  greatly  to  its  beauty  and  is  indispensable  for 
•ertain  kinds  of  fabrics.  Tliis  bloom  is  destroyed  by  exposure  to 
um  and  storm  when  cotton  is  left  long  unpicked,  and  the  staple  then 
las  a  gray,  lifeless  appearance,  sometimes  termed  "  mildewed  "  or 
*  weather-l)eaten.''  A  similar  effect  is  produced  by  picking  cotton 
ivhen  wet  with  rain  or  dew  and  storing  it  in  piles  without  first  drying 
it  in  the  sun. 

To  preserve  the  staple  at  its  best,  pick  often — once  a  week,  if  pos- 
•iible — and  expose  the  seed  cotton  to  the  sun  to  dry.  This  is  done  by 
■spreading  it  in  a  shallow  layer  on  a  low  roof  or  arbor,  where  it  is 
turned  fre<iuently  until  so  dry  that  the  seed  will  crack  between  the 
teeth. 

(2)  Loss  of  strength. — The  loss  of  hister  is  accompanied  by  a  less- 
?ned  strength,  so  that  a  staple  originally  good  fails  to  make  as  strong 
thread  as  l)efore — an  added  reason  for  better  care.  Verv  dry  cotton 
is  also  not  as  strong  as  that  which,  under  proper  treatment,  has 
retained  its  natural  moisture. 

(3)  Nep. — Spinners  designate  as  "  nep  "  small  white  specks  in  the 
3aled  cotton,  which  they  find  very  difficult  to  remove  in  spinning  and 
ivhich  often  go  into  the  thread  and  appear  in  the  completed  fabric  as 
ivhite  dots.  These  neps  are  in  reality  tangles  in  the  fibers,  which 
ivhen  \neyved  under  a  microscope  are  seen  to  be  weak  and  undeveloped. 
rhey  are  due  in  part  to  picking  cotton  before  maturity;  a  boll  that  is 
forced  open  to  extract  the  lint  is  a  source  of  nep,  as  the  cotton  in  it 
Ices  not  get  the  necessary  exposure  to  the  sun  to  dry  and  straighten 
md  strengthen  the  fiber.  Other  nep  originates  with  weak  cotton  from 
liseased  bolls  or  from  any  other  cause  that  prevents  the  fibers  from 
ittaining  full  development.  Such  undeveloped  staple  comes  from  f 
m  iM^  o'  nef      Poor  ginning,  however,  by  weakening  and  br 
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tiK'i-s  incivas*^  I">=^  from  this  cause.  Pickers  shonld  lie  catitioned 
air.iinst  pifkiii;r  uiiri(x'  Ix^lU,  Tliorough  sunning;  will  in  part  remedy 
the  tn>iit>U'.  ami  g<.>0"i  cuiliuv;  by  producing  healthy  plants,  will  (lo 

UKUl', 

V 1  ^  Broken  leaf,  f *g,— The  presence  of  fragments  of  leaf,  weed 
MVil-.  mul  oiluT  foiviirii  matter  in  the  cotton  reduces  its  grade. 
Tln-^o  iiiv  oftoii  ditlictilt  to  avoid,  particularly  after  storms,  when  bits 
of  the  iliii'd  M)uar»'.  or  invoiucrc.  are  often  mingled  with  the  cotton: 
liiii  |>i-ki'r<  !•!  ouKl  Iv  watched  and  cautione«.l  against  picking  dirty 
i-oiioii.  Koriiinatcly.  the  sitinnci-^  lind  it  easier  to  remove  this  class 
of  im|>iiriiie~;  ilian  the  iicp  previously  mentioned. 

(."■i  Short  fibers. — A  large  part  of 
the  wa.<te  i^  due  to  short  fibers,  wliicli 
havi-  t<i  Ix-  eomlwl  out.  They  iiri^i- 
n:ite  ill  part  in  variations  in  the  It'iigtli 
of  the  staple  on  the  seed,  a  serious 
f:iiili.  lo  U>  ivmedied  by  «eed  selection 
a>  di-cii^Mil  under  uniformity  (page 
:U.i  Shorr  tiln-rs  are  in  other  caso> 
due  lo  imperfect  ginning,  which 
l>ivak>  or  irimps  the  staple  and  may 
If  avoidci!  by  U-tter  management. 

^l\\  Weak  fibers. — ^The  greater  part 
of  the  wa>le  is  dm-  to  the  pi-eseiia' 
in  the  liah'd  cotton  of  staple  from 
inideveloiH'd  or  diseased  bolls.  Tlii' 
boil-  id  Mich  cases  do  not  o|K'n  and 
thf  tiU'rs  dii  not  expand  but  remain 
-  -  matted   together   iu   a   "hard   lock" 

'■t'.,,iti.!N,m!!,ui^!'r''Tl;','^^^^^^^^^  "'J-'-  ''^-     -^'1  '"'"■•'=^  t'"»t  'lo  not  oix-n 

luTi.i  il.,1.-  imiii  ,ii..-«-.>.i  i«.ii>  i;!:,i,-c  out  afler  drying  may  In?  assumed  to 
K'  worthless  on  account  of  weak  and 
uiiil<'\,dop,-,l  siiiplc.  I'irkcis  should  Ik>  iuslructcil  not  to  gather  hard 
locks,  jiMi)  ill  ibe  a»i>riLnf:  after  picking  all  n-niaining  ones  should 
Ih'  ilirowii  out.  Seed  coitoiL  r-till  containing  hiinl  locks  when  it 
ri'ai'lics  ilii'  gill  can  be  improved  bv  setting  thi-  stripper  bars  well 
i-acU  from  the  roller  to  allow  the  hicks  to  fall  through.  Close  gin- 
iiiii;;  is  a  inistalic.  for  it  costs  the  farmer  more  through  deterioration 
of  \,\-.  cotton  iliaii  lie  gains  by  the  sliglit  iiicivas.'  in  weight. 

'I'lie  iiiuiiIht  of  bard  Iwks  can  Ih'  greatly  i-educed  by  bringing  the 
coltoM  to  perfect  nialuriiy  ihrough  attention  to  fertilization  end 
cullun-  and  to  the  control  of  diseases. 

(T)  Lack  of  nnifonnity  in  the  bale. — Sepanite  late  from  early  pick- 
ings, liiiyers  desire  to  have  each  bale  uniform  within  itself.  If, 
tUeii'fore.  a  late  picking  is  inferior  to  an  earlier  one,  it  ^ould  not 
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B  ^nned  and  packed  with  it,  as  the  price  of  a  bale  is  determined  by 
le  poorest  cotton  found  in  it  after  thorough  sampling. 

(8)  Yelloiv  cotton. — Buyers  invariably  complain  when  a  sample  of 
)tton  contains  yellow  staple,  and  the  grade  and  price  are  conse- 
jently  reduced.  Yellow  tufts  in  the  ginned  cotton  come  from  dis- 
>lored  locks  that  should  have  been  left  unpicked  or  been  sorted  out 
jfore  ginning.  They  originate,  as  a  rule,  in  bolls  attacked  by  the 
ithracnose  or  bacterial  boll-rot  (see  page  47).  Their  presence  in  a 
ile  is  an  indication  of  too  close  ginning. 

(9)  Sand. — A  bale  of  cotton  always  contains  considerable  sand 
liich  has  been  blown  into  the  open  bolls.  This  is  quite  unavoidable, 
it  when  cotton  has  been  left  unpicked  and  has  blown  out  on  the 
•oiind  the  quantity  of  dirt  is  increased. 

(10)  Moisture. — An  element  of  waste  from  the  spinner's  standpoint 
the  moisture  which  evaporates  during  the  process  of  manufacture. 

his  moisture  may  be  excessive  in  cotton  picked  early  in  the  season 
(id  ginned  without  drying.  There  may,  on  the  other  hand,  be  a 
ick  of  moisture.  The  cotton  may  be  overdry  and  appear  harsh  and 
jrittle.  Such  cotton  gives  trouble  in  spinning,  because  of  the  electric 
•urrent  it  develops. 

The  cpiestion  of  moisture  is  one  of  the  most  important  connected 
with  the  handling  of  cotton.  Either  an  excess  of  moisture  or  a  lack 
of  it  reduces  the  grade.  The  farmer,  however,  must  never  add  water 
to  the  cotton,  but  he  should  seek  to  retain  the  optimum  amount  of 
natural  moisture.  This  means  that  to  drive  off  excessive  moisture 
freshly  picked  cotton  should  be  sunned  until  the  seeds  will  crack  in 
the  teeth.  The  staple  will  then  be  slightly  overdry  and  unfit  to  gin 
or  offer  to  the  buyer.  To  restore  its  grade  it  should  be  "'  bulked.'' 
Bulking,  as  practiced  on  the  Sea  Islands,  is  placing  the  seed  cotton, 
after  sunning,  in  a  large,  deep,  square  pile  in  a  cool  room.  It  should 
be  packed  down  solidly  and,  if  the  air  is  dry,  covered  Avith  blankets 
or  boards  and  left  from  three  to  six  weeks  before  ginning.  Allien  it 
comes  out  of  bulk  the  staple  has  lost  its  harsh  feeling  and  is  soft,  oily, 
and  glossy. 

Care  must  be  taken  never  to  bulk  cotton  that  has  not  previously 
been  well  dried,  or  the  pile  will  heat.  On  the  other  hand,  a  loose, 
conical  pile,  formed  by  throwing  seed  cotton  into  a  storeroom,  is  not 
1  bulk,  for  it  does  not  prevent  the  cotton  from  drying  out  still  more. 
A.S  a  rule,  cotton  brought  to  the  gins  early  in  the  season  is  too  green 
ind  damp  and  needs  sunning  to  put  it  into  good  condition,  while 
;hat  coming  in  late  or  taken  from  the  storehouses  during  the  winter 
s  overdry  and  consequently  harsh  and  brittle.  Both  the  lint  cotton 
ind  the  thread  spun  from  it  lack  their  full  strength  if  too  dry. 
Everyone  knows  how  a  dry  twig  will  snap  in  the  fingers,  while  ^ 
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green  one  only  bends.  The  same  to  a  less  degi'ee  is  true  of  the  cotton 
fiber.  The  quality  is  best  maintained,  however,  by  avoiding  over- 
drying  rather  than  by  the  addition  of  moisture. 

(11)  Injury  in  ginning. — The  grade  of  cotton  is  often  reduced 
during  the  process  o'f  ginning.  This  may  be  the  fault  of  the  farmer, 
as  when  he  brings  his  cotton  to  the  gin  damp  or  full  of  hard  or 
yellow  locks  or  broken  leaf  and  insists  on  close  ginning;  or  the  fault 
may  lie  with  the  ginner,  who  has  failed  to  adjust  his  machines  so 
that  no  seed  can  be  broken.  Briefly  stated,  seed  cotton  must  be  dry; 
if  green  or  wet,  "crimping"  invariably  results,  to  the  serious  injury 
of  the  fiber.  The  seed  cotton  should  be  free  from  hard  locks  or  else 
the  stripper  bar  should  be  adjusted  to  let  them  fall  through  with  the 
seed.  Close  ginning  is  a  form  of  adulteration  instantly  detected  by 
the  buyer  and  very  costly  to  the  farmer.  The  modern  fruit  grower 
has  learned  that  he  can  not  profitably  mix  his  culls  with  his  first- 
grade  fruit,  and  the  cotton  grower  must  come  to  a  similar  conclusion. 

The  most  frecpient  defects  due  to  ginning  are  the  presence  of  por- 
tions of  broken  seed  and  the  cutting  or  crimping  of  the  fiber.  Since 
poor  ginning  costs  the  farmer,  at  a  conservative  estimate,  1  cent  a 
pound,  the  ginner  should  be  required  to  maintain  his  gin  in  perfect 
adjustment  and  to  gin  the  cotton  free  from  cracked,  clipped,  mashed, 
or  wliole  seed  and  free  from  crimp. 

The  ginned  cotton  shoukl  come  from  the  roller  steadily  and  in  an 
unbroken  flake.  Whenever  it  does  not  do  this,  an  examination  will 
show  that  the  adjustment  is  not  perfect,  and  the  cotton  is  liable  to 
sustain  injury  unless  the  trouble  is  corrected. 

SUMMARY. 

The  best  practice  in  handling  the  crop  may  be  briefly  stated  by 
describing  the  method  followed  on  the  Sea  Islands,  which  should  he 
iKloi)te(l  in  the  interior  in  so  far  as  the  lal)or  conditions  will  permit. 

Picking  is  done  whenever  enough  cotton  is  open,  about  every  ten 
(lays.  The  cotton  is  gather(»(l  as  free  from  trash  as  possible  and  car- 
ried to  the  storehouse,  where  tin*  next  morning  each  picker  sorts  his 
own  picking.  The  cotton  is  then  spread  on  arbors  to  dry  in  the  sun. 
It  is  watched  and  turned  frecpiently,  and  usually  dries  in  one  day. 
After  sunning,  the  seed  cotton  is  assorted  by  women,  who  remove  any 
yellow  locks,  bits  of  leaf,  etc.  If  very  dirty  it  is  whipped  over  a 
coarse  wire  screen  stretched  across  a  small  box  to  take  out  the  sand. 
Very  fine  cotton  is  again  sorted  or  overhauled  by  another  set  of  labor- 
ers. The  cotton  is  then  bidked  and  allowed  to  remain  from  four  to 
six  weeks  l)efore  ginning.  During  the  ginning,  one  or  two  hands 
inspect  the  cotton  as  it  passes  to  the  gins,  to  remove  impurities,  and 
^ne  or  two  others  "  mote  ''  the  lint  as  it  passes  from  the  gin  to  the 
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cess,  by  picking  out  yellow  tufts,  etc.     By  all  these  means  a  high 

rade  is  maintained  for  Sea  Island  cotton,  which  is  reflected  in  a 

rice  per    pound  several  cents  higher  than  that  paid  for  interior 

)tton. 

DISEASES  OF  SEA  ISLAND  COTTON. 

S0BE-8HIN  AND  DAMPING-OFE. 

Cotton  seedlings  sometimes  become  diseased  shortly  after  coming 
ip,  particularly  when  soil  or  weather  conditions  are  unfavorable. 
The  term  "  sore-shin  "  is  applicable  to  diseased  spots  or  cankers 
formed  on  the  stem  or  root  of  the  seedling.  These  spots  result  in  a 
cessation  of  growth,  in  yellow  leaves,  and,  if  they  encircle  the  stem, 
in  death. 

A  fungus  (Rhizoctonia)  is  usually  held  responsible  for  the  trouble, 
but  it  is  only  after  cold  and  wet  weather  has  checked  growth  and 
weakened  the  plants  that  serious  loss  results.  If  warm  and  favor- 
able weather  prevails  the  cotton  soon  outgrows  the  disease.  No 
direct  remedial  measures  are  practicable.  Danger  of  loss  can  be 
minimized  by  thorough  preparation  of  the  land  before  planting,  by 
draining  lower  lying  fields,  and  by  thick  seeding.  Broken  stands 
must  be  filled  by  replanting. 

Damping-off,  or  the  collapse  of  the  stem  at  the  surface  of  the 
ground,  may  be  due  to  the  sore-shin  fungus  or  to  other  parasites.  It 
is  often  caused  by  anthracnose,  in  which  case  the  seed  was  proba- 
bly infected  before  planting.  The  recommendations  for  the  treatment 
of  anthracnose  on  page  47  apply  also  to  this  form  of  it. 

BACTEBIAL    BLIGHT. 

There  is  a  bacterial  disease  of  cotton  {Bartcrhint  inalraretwum  Erw. 
Sm.)  which  is  found  to  occur  on  different  parts  of  the  plant,  pro- 
ducing various  symptoms  and  receiving  various  names,  such  as 
angular  leaf -spot,  black-arm,  boll-spot,  etc.,  according  to  the  point 
of  attack.     We  describe  all  these  together. 

The  earliest  appearance  of  the  disease  is  perhaps  on  the  leaves, 
where  it  produces  what  is  conunonly  known  as  the  angular  leaf-s[)ot. 
These  spots  are  at  first  a  water-soaked  green,  becoming  black  when 
older.  They  are  angular  in  outline,  one-eighth  to  one-fourth  inch 
in  diameter.  The}'  are  scattered  over  the  leaf,  but  are  often  more 
numerous  near  the  large  veins.  When  one  of  these  veins  is  attacked 
the  disease  rapidly  extends  its  whole  length. 

Infection  of  the  petiole  is  less  common,  but  sometimes  occurs,  caus- 
ing the  leaf  to  turn  yellow  and  fall  off. 

Infection  of  the  pedicel  of  the  bolls  is  a  common  cause  of  shedding 
and  of  faDure  to  open.  The  bolls  themselves  are  also  attacked,  the 
points  of  infection  being  water  soaked  at  first  and  then  growing 
dmrker.    This  organism  does  not  appear  to  be  as  active  a  cause  of 


42 

boll-rot  as  the  anthracnase  fungus  and  several  Iiacteria  which  appear 
to  follow  it  and  which  very  liliely  gain  entrance  through  Ihe  bac- 
terial npot. 

Young  plants  in  .Tnne  aix-  sometiniL's  iittackeil  on  the  ninin  stem, 
near  llm  ground  or  liigher  up,  wliere  a  cankei"  is  formed  which  so 
weakeiiM  the  stem  that  it  is  hroken  off  later  by  winds  or  during  ciihi- 
vation.     It  is  later  in  the  summer  that  most  damage  occurs,  when  the 


license  !Ulacks  Iho  fniit-licai'iug  limli>i.  The  spots  on  the  limbs  are 
liiik--m-iirly  bhi<-k— iin.l.  though  u»l  .U'e|>.  so  sii|)  tlie  vitality  as  lo 
nn.v  the  slu-ddiiig  of  iill  tlie  s.ualh-r  Ix.lls.  In  uiiiny  eases,  when  the 
.(-iisun  is  wet.  iufectioii  liv  autJiiiiciiose  follows  and  athls  to  the  injury. 
■iewi'iiJ  forms  of  the  diseiise  are  illustrated  iu  figuiv  JO. 

Eirypliiin  ciiltim  is  |)ei-uliiirly  subject  In  this  trouble— so  much  so 
hin  il-i  i-uitivulioii  iu  llu'  Soutlieaslern  Slates  apiiears  to  l>e  imprac- 
iciibJe.     Theiii  is  ciinsitlerable  viiriation  in  the  ivsistanee  of  diilerent 
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it^of  Sen  IslaiKl  cotton,  Eivci-s.  for  inntaiioe.  being  nitlier  siiscepti- 
W.  wliile  Centcrville  is  nearly  imnttinc. 

Kemediul  measures  must  Imj  iiidii-ect.  lieHistant  varieties  can  Ixi 
|pvfli(i>eil  by  selection.  Divci-sifimlion  and  rotation  of  crops  will 
(?ml  to  reduce  the  amount  of  infectious  material  reniiiiniiifi  on  the 
iind  and  will  les-sen  the  disease.  Blnck-nrui  is  probubly  curried 
ihrouKh  seed  to  some  extent,  and  the  selection  of  seed  from  healthy 
Iwlls  only  will  {irontly  aid  in  its  control.  Tt  may  Iw  expertc<l  that 
a  i-eduetiou  of  tlie  nitrogen  and  iin  increase  in  the  iiniount  of  i>ot»sh 
in  the  fertilizer,  liy  inducing  <leveloi)nu'nf  of  less  succulent  branches, 
will  ivduce  the  danger  of  infection 


Fi...  11.— .\  Ilium  m'fiiili-  uIIi>cH.-ci  wUti  eolUm  nilt  (on  the  rinbt).  with  a  hwiUliy  r.-MmH  jiliiril 

WILT. 

Cotton  wilt,  often  calle.I  l.hick-root.  is  one  of  llie  most  serious  dis- 
eases of  the  crop  wherever  it  tM-curs.  It  is  chaiai-terizcii  liy  the 
death  of  the  plants  in  gradually  enlarging  spots  in  the  field,  ivheie 
the  disease  reap|M'ars  year  after  yeai.  The  plants  are  attacked  at 
any  time  after  they  are  a  month  old.  hut  die  fastest  in  June  and  Jidy. 
Tlie  affected  i)lants  wilt.or  a  few  leaves  at  a  time  turn  yellow  l.ctween 
the  veins  and  fall  off.  (Fig.  11.)  When  the  stem  "or  root  is  cut 
the  woody  [wrtion  is  found  to  Ih'  brown  or  black.  'I'he  dist'oloratioii 
is  one  of  the  most  cluirjicteristic  .syniptom.s  of  the  ilisease  and  lias 
given  it  the  name  black-root. 

Wilt  is  nuist  prevalent  on  the  sandy  or  sandy  loam  soils  l«-st  suited 
for  Sea  Island  cotton.  Low  s|M»ts  and  rich  bottom  lands  often  eseui>i 
(he  disease  long  after  the  cotton  on  the  higher  portions  of  the  field  is 
killed.     Clay  soIIh  are,  as  a  ride,  free  from  it,  though  some  casi-s  are 
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reported.  Geographically  wilt  occurs  more  or  less  in  all  the  Sea 
Island  cotton-gro\N4ng  districts,  both  in  South  Carolina*  and  in  the 
interior.  It  is  also  serious  in  Upland  cotton  fields  from  North  Caro- 
lina to  Louisiana. 

Cause. 

Wilt  is  due  to  a  fungus  {Neocosmospora  vdsinfecta  [Atk.]  Erw. 
Sm.)  which  enters  the  small  roots  from  the  soil,  grows  into  the  water- 
carrying  vessels  of  the  root  and  stem,  and  fills  them,  thus  shutting 
off  the  water  supply  of  the  plant. 

This  fungus  spreads  by  direct  growth  through  the  soil  and  also 
forms  four  kinds  of  spores,  viz,  one  in  the  interior  of  the  stem, 

another  in  cushions  on  the  outside 
of  dead  plants,  a  third  in  the  soil 
or  on   the  surface  of  the  plant, 
while  the  fourth  or  perfect  spore 
stage  is  produced  in  minute  bright- 
red  sacs  (perithecia)  borne  under 
ground  on  the  bark  .of  the  dead 
roots.     This    fungus    is    without 
doubt  spread  to  some  extent  by  the 
feet  of  stock  passing  through  the 
fields,  carried   in  drainage  water 
from  high  to  low  land,  and  dis- 
tributed by  plows  and  cultivators. 
AMien   it   appears  in   a   field,  at- 
tempts to  restrict  its  spread  are 
useless,    so    far    as    the    writer's 
knowledge  goes.     As  wilt  attacks 
only  cotton  and  okra,  good  yields 
of  corn   and   other  crops  can  l>e 
obtained  on  infected  land.     Along 
jx'riod  of  rotation  tends  to  dimin- 
ish the  amount  of  disease,  but  the  fungus  can  live  in  the  soil   for 
several  vears,  cases  bein<r  <>u  record  where  seven  vears'  rest  failed  to 
free  the  land  from  wilt. 

An  important  point  in  connection  with  the  question  of  rotation  is 
the  danger  from  root-knot,  another  disease,  described  on  page  4G, 
which  often  occurs  along  with  the  wilt. 

Enlargements  of  the  roots  of  cotton  (fig.  12)  indicate  that  root- 
knot  is  present  and  that  a  rotation  of  crops  nuist  be  practiced  to  con- 
trol it.  The  combined  treatment  of  wilt  and  root-knot  is  based  on  the 
following  ])rinciples: 

(1)  Cotton  wilt  attacks  only  cotton  and  okra.  It  does  not  disap- 
pear after  rest  or  rotation.     Resistant  varieties  can  be  secured. 

(2)  Koot-knot  attacks  cotton,  cowpeas,  sweet  potatoes,  vetch,  mel- 
:;o2 


Fr(;.  ]!».— Roots  of  a  cotton  i>l}int  artVcterl  with 

root-knot. 
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ns,  and  many  other  crops,  but  does  not  attack  corn,  oats,  velvet 
3ans,  or  the  common  grasses.  It  diminishes  and  finally  disappears 
hen  all  susceptible  plants  are  kept  off  the  field,  and  in  ordinary 
irm  practice  can  be  held  in  check  by  a  suitable  rotation  of  crops, 
o  variety  of  cotton  is  wholly  resistant  to  root-knot. 
A  rotation  similar  to  the  following  should  therefore  be  adopted: 
irst  year,  corn  with  Iron  cowpeas  or  peanuts;  second  year,  winter 
its,  or,  if  preferred,  rye  or  wheat  cut  early  for  hay  and  followed  at 
ice  with  velvet  beans;  third  year,  cotton  of  a  wilt-resistant  variety. 

Soil  Treatment  not  a  Successful  Remedy. 

It  has  been  found  impossible  to  kill  out  the  fungus  in  the  soil  by 
ly  treatment  with  fungicides.  Experiments  have  been  made  with 
me,  sulphur,  copper  sulphate,  formalin,  carbolic  acid,  and  numerous 
bher  substances,  none  of  which  had  any  effect  in  reducing  the  amount 
f  wilt. 

The  fungus  is  so  spread  through  the  soil  that  it  is  unlikely  that  it 

an  ever  be  killed  by  any  treatment  that  would  be  cheap  enough  to  be 

)racticable. 

The  Belation  of  Soil  Conditions  to  Wilt. 

It  should  be  emphasized  that  wilt  is  due  to  the  presence  of  a  para- 
■^itic  fungus,  not  to  any  unfavorable  soil  conditions.  The  fungus  is, 
therefore,  to  be  looked  on  as  a  weed  and  the  disease  may  be  expected 
to  appear  wherever  its  spores  are  carried.  There  are  no  chemical  or 
physical  differences  between  wilt-infected  and  healthy  soils  of  the 
same  type.  Wilt  is  not  due  to  the  continual  use  of  commercial  fer- 
tilizers nor  to  the  exhaustion  of  any  element  of  plant  food.  Its 
preference  for  light  and  sandy  soils  has  already  been  noted.  Our 
experiments  indicate  that  the  free  use  of  stable  manure  will  assist 
in  the  control  of  wilt  by  increasing  the  vigor  of  resistant  varieties, 
but  the  ordinary  nonresistant  kinds  are  not  sufficiently  protected  by 
stable  manure.  In  the  same  way  other  organic  fertilizers,  like  com- 
post and  leguminous  crops  plowed  under,  will  effect  an  improvement 
of  the  crop. 

Control  through  the  Use  of  Resistant  Varieties. 

It  has  been  found  possible  to  secure  by  seed  selection  varieties  of 
Sea  Island  cotton  resistant  to  wilt  which  will  yield  full  crops  of 
e:ood  quality  on  badly  infected  land,  provided  there  is  not  too  much 
root-knot  present  also.  They  were  developed  on  the  Sea  Islands  by 
selecting  seed  from  exceptional  plants  that  withstood  the  disease 
and  remained  healthy  in  the  most  infected  spots.  The  first  and 
best  of  these  varieties  is  the  Rivers,  bred  by  Mr.  E.  L.  Rivers,  of 
James  Island,  S.  C,  in  connection  with  the  experiments  of  this 
Department  The  Rivers  cotton  is  productive,  vigorous,  compact, 
branching  low,  and  with  small,  close-jointed  limbs,  often  double 
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bearing;  bolls  medium  size,  3  to  4  locks;  seed  small,  black,  with 
a  small  green  tuft;  average  per  cent  of  lint  to  seed  28,  giving  a  gin- 
ning rate  of  3.57 ;  staple  fully  to  extra  fine,  and  when  grown  on  the 
Sea  Islands  2  inches  long.  The  Rivers  cotton  is  an  excellent  variety 
for  the  Sea  Islands  and  for  the  best  localities  in  the  interior,  but  has 
too  low  a  ginning  rate  to  be  popular  there,  although  its  total  yield 
per  acre  compares  favorably  with  any  other.  It  has  also  shown 
some  susceptibility  to  black-arm  when  cultivated  in  Georgia. 

A  second  variety,  the  Centerville,  was  selected  w^itli  special  refer- 
ence to  interior  conditions.  It  differs  from  the  Rivers  in  having 
smaller  and  more  numerous  bolls  and  a  shorter  staple — IJ  inches— 
with  a  ginning  rate  of  8.30.  The  Centerville  variety  is  noteworthy 
in  being  almost  immune  to  black-arm.  It  is  not  fine  enough,  how- 
ever, for  the  Sea  Islands,  and  has  defects  when  grown  in  the  interior, 
especially  in  that  its  bolls  are  small  and  are  often  set  in  greater  num- 
bers than  lh(»  plant  can  nuUure,  resulting  in  a  tendency  to  dry  up 
toward  the  end  of  the  season. 

Other  resistant  strains  have  l)een  developed,  but  as  they  are  not 
at  present  obtainable  for  cultivation  in  the  interior  they  are  not 
descril)e(l  here. 

Farmei^s  who  have  wilt-infected  land  should  secure  seed  of  a  resist- 
ant variety  or,  failing  in  this,  should  plant  some  other  crop  than 
cotton  on  the  disease-infected  field. 

Once  a  wilt-resistant  variety  is  obtained  its  quality  should  be  nuuu- 

taiiied  by  the  method  of  selection  already  described.     DeiXMidence 

can  no  longer  be  i)laced  on  the  hope  of  obtaining  seed  from  outside 

growers. 

Control  through  Originating  New  Varieties. 

Anyone  who  will  give  the  necessary  time  and  care  can  develop  iie>^ 
resistant  strains  from  the  resistant  plants  that  occasionally  appear 
in  fields  of  ordinary  cotton.     He  must  be  prej)ared,  however,  to  con- 
tinue the  breeding  for  several  years  before  the  desired  results  af® 
attained. 

Xo  one  should  gather  seed  promiscuously  from  an  infected  field  witl^ 
the  idea  of  gradually  developing  a  resistant  variety,  for  such  mett^" 
ods  are  costly  and  usually  fail.     Breed  from  individual  plants  instead' 

BOOT-KNOT. 

Koot-knot  is  a  common  and  widelv  distributed  disease  in  sand- 
soils  throughout  the  southern  tier  of  States.  The  effect  on  the  plar^ 
is  to  lessen  its  vigor  and  dwarf  its  size.  The  seat  of  the  trouble  is  ^ 
the  root,  which  becomes  distorted  and  covered  with  small  swelling 
or  knots.  (See  fig.  12.)  These  are  produced  by  a  minute  nemato(l?> 
worm  (Ileferodera  radicicola  [Greef. |  Miil.)  which  penetrates  tlte5=^ 
roots  and  lives  within  them.    On  breaking  open  a  large  knot  one  ca^ 
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ten  detect  minute  pearl-like  bodies,  which  are  the  female  worms  dis- 
ided  by  masses  of  eggs. 

Root-knot  is  a  more  serious  enemy  of  peaches,  vegetables,  tobacco, 
d  cowpeas  than  of  cotton.  It  becomes  of  great  importance  to  the 
:(on  planter  when  it  occurs  in  connection  with  wilt,  which  it  very 
en  (lot's.  The  treatment  required  is  tUe  rotation  of  crops  that  has 
■eaJy  been  discussed  under  wilt, 

ANTHBACNOSK 
The  greater  part  of  the  loss  from  rotting  of  bolls  is  due  to  the 
5ease    known   as  anthracnose.     Tliis  occurs  as  dark-colored  spots 

tbe  Iwlls.  which  as  they  enlarge  become 
preMi^'d  and  gray  or  pink  in  the  center. 
lee.  fig.  13.)  The  seed  cotton  in  the  1k)11s  is 
scolored  and  spoiled.  The  canso  is  a  para- 
ic  fungus  {CoUetotncluimyonn'jpiiAviXli.) 
lit-h  is  very  common  throughout  the  cotton 
It.  While  most  of  the  injiirv  is  done  to 
%'  ImiIIs.  the  fungus  can  attack  any  otiier 
irt  of  the  plant.  The  disease  is  worse  in 
et  seasons  than  in  dry  ones. 
B«inedieB. 

No  direct  remedy  is  practicable  on  account 
f  the  expense  involved,  but  theiv  are  impor- 
int  preventive  measui-es  based  on  the  fact 
jat  the  disease  is  spread  iii  part  by  seed 
:oni  diseased  plants.  WHiere  tronble  from 
lis  disease  is  experienced,  the  seed  for  the 
ext  crop  must  \ye  selected  with  cai-c  from 

erfectly  healthy  Imlls.  If  a  boll  has  one  ^"- ''■~*';"th«cn,^f ''"^ "*"" 
»ck  affected,  there  is  danger  that  the  fungus 

a3  penetrated  all  the  seed.  Avoid,  if  possible,  running  the  selected 
ied  cotton  through  ii  gin  that  has  just  been  handling  diseased  cotton. 
k,ll  accessible  parts  of  the  machine  should  be  wijx-d  clean  to  prevent 
he  fungus  spores  from  remaining  to  infect  the  selected  seeds. 

Finally,  when  the  crop  is  all  picked,  the  old  cotton  stalks  should 
■e  burned.  Of  these  precantions  the  seed  selection  is  the  most  im- 
portant- It  will  not  do  as  well  to  send  away  for  seed  from  a  healthy 
i«ld,  for  the  disease  occurs  everywhere. 
BUST. 
The  disease  commonly  known  as  cotton  rust  is  not  primarily  a 
fungous  disease,  but  is  cause<l  by  unfavorable  soil  conditions.  Sea 
(sland  cotton  fields  affected  by  rust  take  on  a  re<ldi.sh  color,  the 
loftves  drop  off,  sometimes  leaving  the  stalk  bare,  and  the  upper 
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bolls  fail  to  open.  The  cotton  from  such  rusted  plants  is  very  weak 
and  inferior.  Rust  is  likely  to  develop  in  definite  spot(^  in  a  field,  and 
unless  a  remedy  is  applied  will  appear  year  after  year.  Though 
other  factors  sometimes  influence  particular  cases,  there  are  three 
principal  causes  of  rust  in  cotton,  as  follows: 

(1)  Hxhaustion  of  the  humus.  Continued  cultivation  in  cotton,  by 
destroying  the  vegetable  matter  of  the  soil,  is  the  most  frequent  cause 
of  rust.  The  color  of  these  old  fields  in  midsummer  is  a  lighter  green, 
with  a  tinge  of  yellow,  followed,  when  the  bolls  begin  to  mature,  by 
the  apj)earance  of  rust.  A  newly  cleared  field  or  an  old  fence  row  is, 
on  the  other  hand,  always  crreen  and  free  from  rust.  Stable  manure 
is  the  most  effect ive  remedy  in  such  cases,  but  a  crop  of  velvet  beans 
or  cowpoas  plowed  under  will  effect  a  great  improvement. 

(•J)  Deficiency  of  potash.  Most  soils  where  cotton  shows  a  tend- 
ency to  rust  lack  potash,  and  an  application  of  200  pounds  of  kainit 
or  50  j)<)mi(ls  of  nuiriate  of  i)otash  per  acre  will  j)rove  an  effective 
remedy.  vSudi  soils  are,  as  a  rule,  also  deficient  in  humus,  and  a  rota- 
tion of  crops  is  usually  advisable  also. 

('])  Lack  of  drainage.  Rust  often  develops  in  low,  wet  places  in  a 
field  where  the  higher  portions  are  free  from  it,  and  for  the  same  rea- 
son heavy  and  continued  rains  in  August  and  September  may  lead  to 
the  dev(»lopment  of  rust  in  certain  fields.  Drainage  by  ditching  or 
by  tiles  will  be  recjuired  in  extreme  cases.  Most  of  these  fields,  how- 
ever, lu'come  stagnant  l)e<*anse  the  soil  has  no  water-absorbing  capac- 
ity on  account  of  its  lack  of  hunuis.  If  a  leguminous  crop  were 
turned  under  every  other  year  or  stable  manure  applied  lil^rally  and 
the  land  i)lowed  deej).  the  soil  would  soon  be  so  changed  in  condition 
that  heavy  rains  would  not  injure  it  and  rust  would  disappear. 

BLUE   COTTON. 

Blue  cotton  is  a  ])eculiar  disease  which  occurs  to  a  limited  extent 
on  the  Sea  Islands  and  in  Florichi.  It  is  characterized  by  the  deep 
green  or  bluish  color  of  the  leaves,  the  prostrate  habit  of  the  plant, 
which  develops  luunerous  lateral  sprouts,  and  the  shedding  of  the 
fruit.  It  is  caused  by  some  physiological  or  nutritional  disturbance 
of  the  j)lant  due  to  soil  conditions  not  fully  understood.  The  use  of 
(Otton  s(»e(l  and  other  organic  manures  aggi'avates  the  trouble.  It  has 
been  successfully  I'eniedied  on  the  Sea  Islands  by  the  use  of  salt  mud, 
1)V  liming,  and  by  drainage. 

INSECT  ENEMIES  OF  SEA  ISLAND  COTTON. 

The  cotton  caterpillar  or  leaf  worm  is  the  principal  insect  pest  the 
Sea  Island  planter  has  to  deal  with,  though  slight  injuries  are  some- 
times inflicted  by  other  insects.  Readers  are  referred  to  Farmers' 
Bulletins  Xos.  47  and  223  for  full  information  relative  to  their  con- 
trol. 

302  Q 


U.  S.  DEPARTMENT  OF  AGRICULTURE. 


FARMERS'  BULLETIN  303 


Corn-Harvesting  Machinery. 


C.  J.  ZINTHEO, 

Expert  in  Farm  Mtckantcs,  Office  of  ExperittUHt  SlaiioHS. 


PBIPARSD  ITHDKl  TEB  SPPBRTISTOH  0?  THE  omoi  07  EIPBRIMBHT  STATIOKS, 
A.  C.  TRUE,  Director. 


WASHINGTON: 

GOVBRHUBNT     PRINTING    OFFICE. 
1907. 


LETTER  OF  TRANSMITTAL 


U.  S.  Department  of  Agriculture, 

Office  of  Experiment  Stations, 

Washington  ^  D,  (7.,  June  19^  1907. 
Sir:  The  demand  for  the  report  on  corn-harvesting  machinery  pre- 
pared by  C.  J.  Zintheo  and  prublished  as  Bulletin  173  of  this  Office  has 
been  much  greater  than  tlie  somewhat  limited  edition  of  that  bulletin 
would  supply.  For  this  reason  it  has  been  deemed  advisable  to  con- 
dense the  original  report  within  the  limits  of  a  Farmers'  Bulletin  and 
so  provide  for  a  wider  distribution  of  the  more  important  information 
it  contains.  Such  a  condensed  summary  is  transmitted  herewith  and 
recommended  for  publication  as  a  Farmers'  Bulletin  of  the  Depart- 
ment. 

Respectfully,  A.  C.  True, 

Director, 
Hon.  James  Wilson, 

Secretary  of  Agricidt^ire, 
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CORN-HARVESTING  MACHINERY, 


MTEODUCTION. 

inery  for  the  care  of  the  corn  crop  has  been  much  more  diflS- 

develop  than  any  other  line  of  farm  implements.     Although 

as  been  considerable  progress  in  methods  of  harvesting  corn, 

rer  part  of  the  crop  is  still  husked  by  hand  from  the  standing 

only  the  ears  being  gathered,  while  the  leaves  and  stalks  are 

a  total  loss.     This  results  in  an  enormous  waste  of  valuable 

[)r  it  has  been  demonstrated  that  when  properly  harvested  corn 

is  as  nutritious  as  good  hay,  and  that  the  farmer  who  would 

>  the  full  value  of  his  corn  crop  should  secure  this  fodder  with 

h  care  as  he  gives  his  hay. 

T  the  success  of  mowing  and  reaping  machines,  inventors  tried 
3loped  a  corn  harvester  along  the  lines  followed  in  the  construc- 
those  machines.  Their  success  is  not  as  yet  complete,  but  the 
aving  devices  so  far  perfected  have  largely  changed  conditions. 
•rn  may  now  be  cut,  husked,  and  shredded  with  less  labor  than 
tting  alone  formerly  required.  At  the  same  time  all  of  the  fod- 
made  available  for  feeding  purposes. 

COEH  CUTTING  WITH  KNIVES. 

>nmion  method  of  harvesting  corn  is  to  cut  the  stalk  close  to  the 
I  at  a  time  when  no  damage  is  done  to  the  ripening  gmin  and 
considerable  of  the  saccharine  juices  still  remain  in  the  stalk. 
implement  first  used  for  corn  cutting  waa  the  hoe,  but  as  this 
kther  heavy  and  awkward  the  more  progressive  farmers  sub- 
i  the  corn  knife.  For  a  long  time  scythe  blades  were  largely 
1  making  corn  knives,  but  these  have  now  given  way  to  all  sizes 
apes  of  factory-made  knives.  The  corn  hook  (fig.  1),  which  is 
xtensivel J  used,  is  generally  considered  more  convenient  than 
•n  knife. 

m  the  corn  is  cut  it  is  customary  to  set  it  up  in  shocks  to  cure. 
I  vary  greatly  in  size,  ranging  from  6  hills  square  (36  hills  to 
>ck)  to  16  hills  square  (256  hills);  a  very  common  size  is  12  hills 
(144  hills).  Shocks  of  the  smaller  sizes  are  common  in  the 
Atlantic  States,  where,  according  to  the  Connecticut  Station,  it 
e  difficult  to  preserve  flint-corn  stover;  while  10  hills  sqnare 

(5) 
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and  12  hills  square  are  common  sizes  in  the  Xorth  Central  States^. 
The  common  or  four-saddle  shock  method  consists  in  tying-  the  tops  of 
four  hills  together  as  they  stand  and  then  cuttinf^  and  shocking  the 
re^t  of  the  hills  around  these.     Another  method  of  making  the  shock 
is  to  iLse  a  wooden  horse  as  a  temporary  support.     In  either  case  the 
shock  is  built  around  the  support  with  great  care  to  prevent 
it  from  being  blown  over  by  heavy  winds  or  damaged  br 
i-ain.     In  some  cases  the  corn  is  tied  into  small  bundles, 
which  are  set  together  to  form  the  shock;  more  commonly 
the  stalks  are  gathered  as  cut  and  set  up  an  armful  at  a 
time.     Where  the  wooden  horse  is  used  the  shock  is  built 
about  the  horse  by  leaning  the  first  bundles  or  armfuls 
against  a  pair  of  projecting  arms  formed  by  inserting  a  pole 
through  a  hole  iK)red  at  right  angles  to  the  horse  (fig.  2). 
When  the  shock  has  been  set  up  the  pole  is  withdrawn  and 
the   horse   removed.     When  completed   the  shock  is  tied 
ti<,'htly  near  the  top.     A  rope  with  a   hook  at  one  end  is 
)ni(»times  used   to  draw  the   tops  together   before  tying. 

Sometimes  shocks  are  not  tied. 

After  the  fodder  has  become  cured, 
which  usually  takes  al>out  a  month,  the 
shocks  are  generally  husked  by  hand  in 
the  held,  and  the  stover  is  commonly  tied 
Frequently  the  stover  from  two  or  more 
in   a  single  shock.     For  convenience  in 


s<; 


\: 


>is. 


Corn  hook. 


into  bundles  and  reshocked. 

shocks  of  corn  is   put  up 

hu>king  a  movable*  table  is  sometimes  used,  on  which  the  stalks  are 

laid  whihi  being  husked.     The  ears  are  thrown  in  piles  on  the  ground 

n(»ar  the  shocks  and  afterwards  hauled  to  the  crib.     The  stover  is 

sonictinios  hauled  to  the  barn  and  stored,  but  often  it  is  Jeft  standing' 

in  shocks  in  the  field  till 

needed  for  feeding  during 

the  winter.    It  is  important 

to  choose  suitable*,  weather 

conditions     for     husking, 

since  if  thi;  plants  are  too 

drv  till*  stiilks  will    break 

* 

and  h|}id(»s  will  fall  oti  and 
be  lost.  On  the  other 
hand,  extremely  wet 
weather  makes  the  ground  too  soft  for  hauling  in  the  corn. 

The  cost  of  these  methods  of  caring  for  the  corn  crop  varies  with 
the  locality  and  the  year.  Taking  the  average  of  the  replies  to  200 
inciuiries,  it  appears  that  one  man  isable  tocutand  shock  by  hand  about 
84  shocks  12  hills  square,  or  nearh'  1^  acres  of  corn  per  daj'.  The 
average  cost  per  shock  for  cutting  by  hand  is  reported  to  be  6.6  centSi 
or  $1.50  per  acre. 
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Fui.  2.— Wooden  horse  used  to  support  Nbock. 


MACHnrSS  FOE  HASYSBTING  COBH. 
SUSD  HABVE8TEBS  AND  SIMTLAB  DEVICES. 

Ly  as  the  year  1820  attempts  were  made  to  construct  a  mechan- 
harvester.  From  that  year  until  1892  all  attempts  to  perfect 
achine  were  unsuccessful.  The  machines  invented  were  pat- 
rter  the  mower  and  the  reaper,  but  owing  to  the  size  of  the 
it  these  machines  either  would  not  cut  at  all  or  were  soon 
tnder  the  heavy  strain.  Some  of  the  machines,  however,  had 
lable  mechanical  f  ea- 
hich  were  embodied 
nes  invented  later. 
lade  sled  harveBters. — 
Dmemade  harvesting- 
of  the  sled  pattern 
m  made  from  time  to 
one  of  which  are  illu>  - 
1  figures  3,  4,  and  5. 
jt  harvester  of   thi . 

-  -  Fig.  3. — One-row  sled  harvester. 

s  patented  by  J.   C 

1,  of  West  Mansfield,  Ohio,  who  put  one  in  the  field  in  1886. 
bUowed  and  added  improvements  until  eight  or  ten  harvester 
:ind  were  in  the  field. 

most  of  the  sled  harvesters  the  driver  rode  on  the  platform, 
as  necessary  for  him  to  gather  the  stalks  in  his  arms  in  advance 
atting  edge,  so  as  to  prevent  them  from  falling  in  various 
IS.  This  method  of  harvesting  was  very  exhausting.  The 
r  shown  in  figure  5  was  an  improvement,  in  that  the  guiding 

arm  collected  the  stalks  on  the  plat- 
form, and  it  was  only  necessary  for 
the  driver  to  pick  the  stalks  from  the 
sled  at  intervals  and  throw  them  on 
the  ground. 

A  sled  harvester  mounted  on  wheels.  — 
As  an  improvement,  in  order  to  reduce 
the  di-aft,  the  sled  was  mounted  on 
wheels  (fig.  6).     This  machine  cuts 

4.-Two-row  Hied  harvester.  ^^^  ^^^^   ^^  ^  ^j^^^  ^^^  ^^^  ^^^  ^j^ 

platform,  one  facing  each  row,  to  guide  the  com  against  the 
jdge  with  one  hand  and  with  the  other  hand  and  arm  to  collect 
?orn  on  the  tilting  side  part  or  wing  of  the  platform,  drawing 
kgainst  the  leg,  where  it  is  assembled  until  enough  has  been 
.  to  form  a  shock. 

tomplicated  machines. — To  reduce  the  labor  involved  in  cutting 
h  the  machines  described,  another  style  of  corn  harvester  was 


iiivcnted,twoformsof  whicbareshowDinfiguresTandS.  ThismachiDe 
consists  of  two  driving  wheeltj,  between  which  is  mounted  the  frame 
foi-  the  driving  mechanistu  aod  platform.  It  is  drswo  by  one  horse, 
which  walks  between  the  two  rows  that  are  cut  at  the  same  time. 

The  dividers  pick  up 
the  lodged  corn,  ex- 
cept such  as  lies  in 
the  row  of  com  away 
from  the  machine, 
and  guide  it  to  the 
cutting  apparatus, 
which  consists  of  two 
stationary  side  blades, 
above  which  is  a  mov- 
able sickle,  which 
cuts  the  corn  and  de- 
posits it  horizontally 
on  a  platform  that 
is  elevated  about  6 
inches  above  the  cut- 

F.a.5-Improv.-,l  one-row  Imrvc^KT.  jj^g    appatatUS.      Oo 

the  inner  sido  is  a  guide  chain,  which  assists  in  directing  the  stalks  of 
corn  to  the  knife  and  the  platform.  The  rear  part  of  the  machine  is 
provided  with  a  small  wheel,  al>ove  which  is  a  tilting  lever,  by  meana 
of  which  the  dividers  in  front  can  be  raised  or  lowered  to  gjither  up 


Fia.  G.— Com  harVGHler  wLtb  automntlc  knllc  guards. 

the  lodged  corn  until  it  comes  in  contact  with  the  endless  chain,  which 
carries  it  backward  until  it  is  cut  and  deposited  on  the  platform. 
The  machine  shown  in  figure  7  has  low  wheels  and  stationary  cut,  while 


one  shown  in  figure  8  can,  by  means  of  side  levers,  be  adjusted 
lut  the  corn  from  2  to  15  inches  from  the  ground. 


Machines  of  this  type  gather  and  cut  the  corn  aud  drop  it  on  the 
Istfonn.  When  there  is  enough  to  start  a  shock,  the  horse  is  stopped 
ad  the  com  is  set  up. 
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Cost  and  efficiency. 

These  different  forms  of  corn  harvesters  vary  in  price  from  $5  to 
^5,  and,  while  their  low  cost  is  a  great  advantage,  their  degree  of  effi- 
ciency is  not  very  high.  The  cheap  sled  harvesters  can  be  used  only 
when  the  com  stands  straight,  and  the  horse  must  walk  rather  fast  in 
order  that  the  work  may  be  perfectly  done.  It  is  also  hard  work  for 
the  men  to  gather  and  shock  the  com.  The  work  of  harvesting  corn 
is  such  that  only  the  best  construction  can  withstand  the  strain  for 
any  great  while,  and  hence  these  machines  are  being  used  less  thaa 
formerly. 

From  90  replies  to  a  letter  of  inquiry  regarding  the  cost  of  harvest- 
ing with  these  machines,  sent  to  a  large  number  of  farmers  indifferent 
parts  of  the  country,  it  was  learned  that  the  minimum  in  area  of  com 
cut  per  day  was  2  acres  and  the  maximum  10  acres.     The  average  from 
all  the  replies  was  4.67  acres  of  corn  cut  per  day  by  two  men  and  one 
horse,  using  the  sled  harvester.     As  to  cost  per  acre  for  harvesting  corn 
the  minimum  price  reported  was  55  cents  per  acre  and  the  maximum $2. 
Taking  the  average  of  all  the  replies  received,  the  cost  of  harvesting 
corn  with  a  sled  harvester  was  $1.18  per  acre.     This  is  estimated  on  a 
basis  of  18  cents  per  acre,  or  84  cents  per  day,  for  the  use  of  the 
machine  and  repairs;  4  cents  per  acre,  or  19  cents  per  day,  for  twine; 
58.0  cents  per  acre,  or  $2.75  per  day,  for  one  horse  and  a  man  who 
does  part  of  the  shocking,  and  87.5  cents  per  acre,  or  $1.75  per  day, 
for  the  other  shocker.     Comparing  this  cost  per  acre  with  that  of 
hand  cutting  (p.  G),  it  will  be  noted  that  there  is  a  saving  of  32  cents 
per  acre  in  favor  of  the  machines.     It  will  also  be  noticed  that  two 
men  and  a  horse  with  a  sled  harvester  can  cut  and  shock  4.67  acres 
per  day,  as  against  1.47  acres  per  day  for  one  man  with  a  knife,  which 
gives  a  credit  of  1.73  acres  per  day  for  the  work  of  the  horse,  or  a 
considerable  saving  in  favor  of  the  machine. 

CORN  BINDEBS. 

Historical. 

The   credit  of    inventing   corn -harvesting    machinery   belongs  ^^ 
Edmund  W.  Quincy,  of  Illinois,  as  he  obtained  the  first  patent  on  ^ 
corn-harvesting  machine  in  October,  1850.     This  machine,  like  man^ 
others,  was  intended  to  pass  over  the  row  and  pick  the  ears  from  th^ 
stalks.     Another  form  of  corn   harvester  (fig.   9),  invented  in  tt^ 
eighties,  cut  the   cornstalks  and  elevated  them  into  a  wagon.    Tb^ 
elevator  could  be  removed  and  a  binder  attachment  put  on  by  wbic** 
the  corn  was  bound  into  bundles.     One  of  the  earliest  forms  of  corn 
harvester  and  binder  was  constructed  as  a  modified  form  of  the  grain 

binder.     This  machine  also  was  so  constructed  that  for  the  binder 

• 
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attachment  there  might  be  substituted  a  device  to  elevate  the  com 
iub)  a  wagon. 


Fia.  9.— An  early  com  harvester. 


A.  machine  embodying  principles  which  were  destined  to  prevail  iu 
corn  harvesters  was  invented  by  A.  S,  Peck,  of  Geneva,  111.,  and  was 


Fio.  10.— Veillcal  com  harveatei  In  U 


pateoted  January  6, 1892  (fig.  10).     It  consisted  of  a  corn  harvester  with 
the  two  dividers  passing  one  on  each  side  of  a  row  of  corn,  which 
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was  cut  and  carried  back  in  a  vertical  position  to  the  binder  attach- 
ment by  means  of  chains  and  gathering  arms.  A  standard  twine 
binder  was  used,  set  in  a  vertical  position  so  as  to  receive  the  stalks 
and  keep  them  in  this  position  until  the  bundle  was  discharged. 
The  horses  were  hitched  behind  the  machine  as  they  are  on  the 
header. 

The  Peck  patent  received  very  little  attention  at  first.  It  showed 
ver}^  few  elements  that  were  new,  as  the  vertical  principle  of  cutting 
grain  had  been  tried  and  failed  to  give  satisfaction.  It  was  rather  a 
rearrangement  of  well-known  principles  used  in  harvesting  machinery 
than  a  new  departure.  However,  after  two  years'  use  by  the  inventor 
and  a  few  other  persons,  its  merit  was  recognized  by  one  of  the  prom- 
inent harvester  manufacturers. 

From  the  date  of  the  Peck  patent  until  1895  many  machines  were 
made  which  would  work  well  in  the  hands  of  the  inventors,  but  few 
were  so  perfected  as  to  be  entirely  successful  in  general  use. 

Since  1895  the  self-binding  corn  harvester  has  had  a  considerable 
sale.     In  practically  all  of  the  corn  binders  now  built  the  features  of 
the  Peck  type  predominate.      Even  the  most  divergent  forms  still 
retain  the  general  organization  of  parts  used  in  the  Peck  machine. 
Among  the  practical  and  successful  corn   binders  in  the  miarket  the 
widest  divergence  from  the  Peck  type  is  probably  to  be  found  in  the 
machine  invented  by  John  A.  Stone,  of  Chicago.     In  this  machine  the 
binder  is  in  an  almost  horizontal  position,  instead  of  vertical.     When 
the  corn  is  cut  the  stalks  move  a  little  rearward  in  an  upright  posi- 
tion, and  then  they  are  tripped  so  that  the  tops  fall  rearward  onto 
an  inclined   deck,  being  guided  in  their  fall  toward  the  binder  ^y 
curved  guide  arms.     The  butts  are  pushed  out  of   the  way  of  the 
incoming  cornstalks,  and  are  evened  for  a  bundle  by  means  of  a  butt 
adjuster. 

A  type  of  corn  hinder,  which  comes  about  halfway  between  thos© 
already  described,  was  invented  by  Tarrall  and  Maul,  of  Batavi*^ 
N.  Y.  It  is  designed  to  occupy  an  inclined  position  over  the  deck  fo^ 
the  purpose  of  binding  the  stalks  in  a  semiprostrate  position. 

Construction. 

There  are,  therefore,  three  different  forms  of  corn  binder,  namely? 
the  vertical,  the  horizontal,  and  the  inclined,  the  latter  being  ratheJ" 
a  blending  of  the  two  preceding  types.  These  machines  differ  only 
in  the  relative  position  of  their  elements,  being  composed  of  the  saitic 
essential  parts.  Binders  consist  essentially  of  the  dividers,  of  which 
previous  mention  has  been  made,  and  of  cutting  and  binding  devices. 
(See  figs.  11, 12  and  13.)  A  bundle  carrier  is  usually  also  attached,  but 
this  is  not  essential  to  the  smooth  operation  of  the  machine. 
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ieri. — The  dividers  consist  of  two  diverging  jaws  opening  at  the 
it  the  machine.  The  jaws  begin  iu  two  points  at  the  front,  but 
lUy  widen  vertically  to  where  they  join  the  frame  of  the  machine, 
they  have  a  width,  or  rather  a  height,  of  4  feet  or  more.  By 
rangemeDt  of  levers  the  points  may  be  raised  or  lowered. 
led  to  each  jaw  are  two  or  three  traveling  chains,  whose  purpose 
>  bring  the  stalks  to  a  vertical  position  and  carry  them  back  to 
nding  deck.  The  chains  are  placed  one  above  the  other  (fig.  11). 
ower  one  is  known  as  the  short-corn  chain,  tlic  middle  one  is 
nveyor  chain,  and  the  upper  one  is  the  tall-corn  chain.  The 
e  chain  passes  around  a  sprocket  wheel  close  to  the  point  of  the 
and  extends  back  almost  to  the  binding  deck.  The  upper 
begins  farther  back  and  extends  some  distance  over  the  binding 


I.  This-chain  is  meant  to  carry  the  tops  of  tall  corn.  The  lower 
n  ia  of  about  the  same  lengtli  as  the  upper  one,  begins  nearer  the 
t  of  the  jaw,  and  does  not  extend  so  far  back.  These  chains  are 
ilied  with  fingers,  which  take  liold  of  the  stalks  and  lift  them  to  a 
ical  position  as  the  machine  advances.  The  jaws  have  such  a 
lion  relative  to  each  other  as  will  bring  the  fingers  of  the  opposite 
IS  almost  in  touch  with  each  other  at  or  near  the  cutting  blades, 
chains  receive  their  motion  from  the  main  driving  mechanism, 
ire  driven  at  such  speed  us  will  bring  the  stalks  to  the  proper 
ion  for  cutting  without  shaking  them  too  severely, 
tten. — The  cutting  arrangement  consists  of  a  serrated  knife  which 
18  to  and  fro  across  two  stationary  blades,  one  of  these  being 
bed  to  each  jaw.     This  serrated  knife  is   driven   by  a  pitman 
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attached  to  a  weighted  wheel  called  a  "  fly  wheel."  The  added  weight 
gives  enough  stored  energy  to  sever  the  toughest  stalks  without  shock 
to  the  small  gear  wheels  (fig.  12). 

Attached  to  the  rear  of  the  dividers  and  extending  aronnd  the  bind- 
ing deck  are  several  guide  springs  (fig.  H')  which  keep  the  tall  com 
from  bending  over  and  becoming  entAngled  in  the  binding  gear. 

Binding  apparatns. — Just  behind  the  knife  and  thence  extending  back 
to  the  bundle  carrior  is  the  butt  shoe,  or  butt  carrier  (fig.  H).  This 
device  carries  the  weight  of 
the  stalks  after  they  are  cnt 
It  is  fastened  to  the  frune 
just  behind  the  knife,  but 
through  the  rest  of  its  length 
it  is  adjustable  vertically,  so 
that  the  binding  twine  msj 
be  placed  at  the  proper 
place  oil  both  tall  and  short 
com. 

As  the  stalks  are  cut  thej 
are  i-arried  back  by  the  con- 
veyor chain,  with  their  butts 
resting  in  the  butt  carrier 
until  they  reach  the  binding 
deck,  where  they  are  pushed 
backward  by  the  packers, 
which  have  such  a  motion 
as  will  carry  them  perpen- 
dicularly through  the  bind- 
ing deck  and  parallel  to  it 
while  conveying  the  stidks 
to  the  knotter.  Their  mo- 
tion is  more  rapid  than  that 
of  the  chains,  but  they  have 

Fin.  V2.— Frame  ot  corn  titndcr,  uliowttii;  nii-fliHniHin  for     the    ad  Vantage     of     yielding 

mn'?i"rd"v"e!«lIdn^uJrtt"i!;K.!^  slightly   while  B  bundlc  is 

being  tied.  This  is  impor- 
tant, ns  many  eai-s  would  otherwise  be  knocked  off  by  jamming  the 
st^ilks  behind  the  nee(ilc. 

The  needle  and  the  knotter  fonu  the  binding  attachments.  They 
arc  in  nearly  all  cases  of  the  same  pattern  as  are  those  of  thegrai" 
hinders  of  the  same  makes,  but  are  made  heavier  to  meet  the  require- 
ments of  the  work. 

The  packers  on  these  machines  (fig.  13)  must  have  such  a  motion  « 
to  tnivel  toward  the  back  of  the  machine  as  long  as  they  proje*!* 
above  the  binding  deck,  their  travel  through  the  deck  being  fart  ■"» 
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lort  duration.  There  is  one  machine  on  the  market  which  does 
ise  packers  at  all,  but  has  instead  several  cfaains  with  colhipsingf 
rs.  While  the  bundle  is  being  formed,  these  lingers  assume  a 
ion  perpendicular  to  their  chains,  being  held  so  by  the  guides 
which  they  travel.  As  soon,  however,  as  the  needle  moves,  these 
es  no  longer  bear  against  the  fingers,  which  collapse  when  prea- 

is   brought  to  bear  against  them.     This  prevents  their  jamming 
ncoming  corn  against  the  rib  of  the  needle  while  a  bundle  is  being 
and  avoids  the  break- 
>ff  of  ears  that  would 
a  occur  otherwise. 

hen  the  bundle  has 
[  bound  the  two  or 
e  discharge  arms  on 

binding  shaft  have 
hed  the  back  side  of 

bundle,  and  by  the 
.inuous  motion  of  the 
t  the  arms  force  the 
ile  off  the  deck  and 
harge  it,  after  which 
compressor  hook  re- 
ts automatically  to  its 
se  and  the  binding 
ft  stops  until  another 
die  is  formed,  when 
operation  is  repeated, 
ure  13  shows  the  bind- 

mechanism  and  the 
eral  arrangement  of 
several  pai-ts  referred 

pecial  {Datnres.—The 
ta  that  are  adjustable 
ever  are  the  butt  shoe, 
dividers,  and  in  some  machines  the  binding  deck  and  knotter  and 
die.  The  whole  frame  of  the  machine  may  be  raised  or  lowered  by 
\ns  of  the  two  worm-and-pinion  arrangements,  one  on  the  grain 
;el  and  one  attached  to  the  main  drive  wheel. 

n  the  vertical  machine  the  binding  mechanism  has  a  vertical  posl- 
i;  in  the  horizontal  machine  it  sits  horizontally  on  the  frame, 
1  in  the  inclined  machine  it  is  inclined. 

.n  the  horizontal  machine  it  is  necessary  to  extend  a  conveyor 
dn  farther  back  than  in  either  of  the  other  types,  so  as  to  bring 
I  tops  of  the  stalks  into  a  horizontal  position.  In  this  type,  too, 
I  boodle  carrier  extends  in  a  direction  parallel  to  the  length  of  th^ 


—Binder  attachment:  a,  Keedle;  bb,  packers;  c,  kn 
im;  dd,  comprosaor  hoot;  en.  di«oh»rge  arms;/,  bi 
or  bult  Nhoe;  g,  ticliie  cam. 
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machine.  This  arrangement  is  very  apt  to  give  trouble  from  the 
butts  of  stalks  becoming  lodged  in  stubble  or  soft  earth  and  spreading 
the  bundles  in  disorder  upon  the  ground.  This  might  be  avoided 
more  or  less  by  giving  the  bundle  a  sharp  toss,  thus  freeing  the  carrier 
before  any  part  of  it  touches  the  ground.  The  fingers  of  the  carrier  are 
sometimes  made  free  to  move  backward  and  forward  so  as  to  prevent 
the  drag  above  referred  to.  On  the  vertical  and  inclined  machines 
there  is  less  danger  of  trouble  from  this  source,  as  the  bundle  carriers 
extend  across  the  path  of  the  machine.  The  smooth  operation  of  the 
carriers  depends  greatly  on  the  skill  of  the  operator.  Too  many  bun- 
dles crowd  the  carrier  and  prevent  the  binding  attachment  from 
properly  freeing  itself,  causing  the  leaves  of  the  stalks  in  one  bundle 
to  bc^come  wrapped  about  the  stalks  in  another. 

The  tall-corn  chains  may  be  removed  where  the  com  is  short  or  of 
mediuni  height,  and  in  clean  fields  of  tall  corn  the  short-corn  chains 
lire   unnecessar3\      In  short   com   the    lower  chain    has  sometimes 
proven  inadequate  alone  to  properly  convey  the  stalks  to  the  binding 
deck.     By  the  addition  of  a  small  iron  rod  or  spring  (shown  at  a, 
lig.  11,  p.   13)  on  each  of   the  dividers  the  choking  of   the  binding 
near  is  prevented  and  a  more  nearly  perfect  bundle  is  made.     A  short 
iron  bar  has  also  been  added  on  many  machines  to  serve  the  same 
purpose.     This  is  usually  placed  in  a  horizontal  position  between 
the  lower  and  middle  chains.     The  dividers  are  adjustable  vertically^ 
allowing  them  to  pick  up  corn  that  is  lying  flat  upon  the  ground,  th© 
lever  being  in  reach  of  the  driver. 

To  protect  the  mechanism  from  the  stalks  of  the  uncut  rows  ^ 
guide  rod  of  hickory  or  other  tough  wood  is  usually  attached  to  th^ 
dividers  and  extended  as  far  back  as  is  necessary.  It  may  be  raised 
or  lowered  independently  of  the  dividers,  however,  so  as  to  give  pro^ 
tection  against  either  tall  or  short  corn.  This  bar  is  shown  at  th^ 
left  in  figure  14  and  the  tilting  lever  on  the  right. 

Badly  tangled  fields  make  the  progress  of  one  of  these  machines 
slow,  but  it  is  remarkable  with  what  precision  the  chain  conveyors 
right  the  stalks.  The  adjustment  is  accomplished  by  tilting  the 
machine  forward  or  backward  by  the  tilting  lever,  according  to 
whether  it  is  desii-ed  to  lower  or  raise  the  points  of  the  dividers.  As 
the  weight  is  almost  evenly  distributed  on  either  side  of  the  main 
shaft  it  takes  but  a  very  little  power  to  bring  the  dividers  into  the 
desired  position. 

There  are  two  types  of  these  dividers — the  vertical  (see  fig.  10,  p.  11) 
and  the  inclined  (fig.  14).  For  the  vertical  it  is  claimed  that  little  jost- 
ling is  given  the  com,  decreasing  the  danger  of  knocking  off  ears,  while 
advocates  of  the  inclined  pattern  claim  to  accomplish  the  same  result 
by  allowing  the  stalks  to  recline  against  the  inner  jaw  and  be  carried 
kward  between  the  fingers  of  the  conveyor  chain  on  that  aide. 


wit^  to  the  greot  variation  in  height  of  com,  even  in  the  same 
1,  the  binding  attachments  are  given  great  range  of  operation, 
ome  machines  they  are  placed  as  high  as  32  inches.  On  machines 
;hi3  range  it  i8  customary  to  have  two  needles,  each  covering  half 
ihe  variation  in  the  position  of  the  knotter.  With  such  a  large 
je  as  this  it  is  poaeible  to  tie  the  bundles  sufficiently  low  without 
ing  the  stalks  any  great  distance,  thereby  reducing  the  work 
uired  of  the  machine.  In  most  machines  the  motion  is  taken 
01  the  inside;  in  some,  however,  it  is  taken  from  the  outside  hub  of 
main  driver.  (See  fig.  12,  p.  14.)  The  arrangements  for  reducing 
Aion  and  pxcluding  dust  from  tho  bearings  receive  careful  atten- 


FiB.  14.— Iiiiltmil  mm  binder,  showing  tilling  lever  and  Rniae  rod. 

'»»,  as  may  be  noted  from  the  niimeroua  roller  bearings  and  brass 
Biring  boxes.  Gears  are  also  protected  wherever  possible,  to  pic- 
*»t  wear  from  dirt  and  grit.  Where  gears  are  not  properly  protected 
'd  oiled,  there  is  apt  to  be  ii  great  loss  of  power,  to  say  nothing  of 
*  wear.  When  they  receive  careful  attention,  however,  the  power 
*iuired  to  move  them  is  reduced  considerably  below  that  required 
•f  chain  and  sprocket.  The  driving  power  is  increased  by  means  of 
'gs  cast  on  riveted  on  the  rim  of  the  main  drive  (fig.  14).  They  are 
^e  of  various  shapes,  the  object  of  all  being  to  sink  into  the  earth 
ft  such  a  way  as  to  prevent  slipping.  Tubing,  angle  iron,  and  bar 
^  are  used  almost  exclusively  in  the  construction  of  the  frames. 
"«»  give  strength  and  lightness,  features  which  are  most  etisen 
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to  a  perfect  machine.  The  attendant,  from  his  seat  on  the  machine, 
ba^  perfect  control  over  all  parte.  The  levers  at  hia  aide  operate  all 
adjuHtmeots,  and  the  position  of  the  bundle  carrier  ia  controlled  by  a 
foot-lever  attachment. 

These  machines  weigh,  complete,  from  l,iOO  to  1,800  pounds.     Gen- 
erally speaking,  those  weijfhing  in  the  neighborhood  of  1,500  pounds 
have  been  most  succ'cssful,  this  weight  seeming  to  give  the  proper 
relation  between  driving  power  and  durability. 
The  corn  binder  is  used  to  greatest  advantage  in  fields  where  tbe 
corn  is  check-rowed,  as  it  is 
possible    to    cut  around  a 
block,  keeping  tbe  machine 
constantly  in  operation. 

Th«  com-stnbbl«  cattw.— 
When  the  corn  is  cut  high 
with  a  com  binder,  the 
farmer  experiences  consid- 
erable difficulty  in  getting 
rid  of  the  corn  stubble.  In 
order  to  obtain  a  clear 
fi(!ld  and  to  have  the  corn- 
stalks cut  close  to  the 
ground,  an  attachment  has 
been  invented  as  shown  in 
tigure  15.  This  knife  is  at- 
tached to  the  imder  side  of 
the  machine  and  floats  on 
the  ground,  cutting  the 
stalks  even  with  the  sur- 
face. The  cutter  (D)  has 
a  drawing,  slanting  cut 
against  spring  resistance 
(K),  making  a  clean  cut. 
When  this  attachment  is 
used,  the  binder  is  usually 
„,„  ,.    ,., ,,,     „      „   ,^,         ,       ,      set    to    cut    higher.     Thp 

Fill,  15.— (-jrn-siuliljlt  culler,  utlacliea  toouni  tuirve«lcr.  ,  -,  ? 

stub^,  if  cut  when  sappy' 
will  decay  quickly,  and  are  left  on  the  ground  to  form  humus  in  the 
soil;  iuid  the  ground  may  bo  prepared  for  the  next  crop  with  greater 

thoroughness. 

Dr&ft. 

The  average  draft  of  corn  binders  is  a)>out  the  same  as  that  of  * 
fi-foot  grain  binder.  The  corn  l)indcr  should  therefore  be  propeM 
by  three  horses,  the  same  as  are  recjuired  for  grain  binders.  Draft 
tests  of  the  corn  binder,  with  a  stubble-cutter  attachment,  shows  the 
following  results: 
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Draft  of  com  hinder  wUh  and  without  stubble  cutter. 

Pounds. 

Draft  with  stabble  cutter 437 

Draft  without  stabble  cutter 420 

Draft  of  stubble  cutter 17 

Cost  and  efficiency. 

The  average  results,  taken  from  the  several  hundred  replies  received 
to  a  letter  of  inquiry,  indicate  that  for  all  conditions  of  corn  the  aver- 
age number  of  acres  of  com  cut  per  day  with  a  corn  binder  using  three 
horses  was  7.73  acres.  The  average  number  of  acres  which  one  man 
can  shock  per  day  after  a  corn  binder  was  3.31  acres.  The  average 
number  of  pounds  of  twine  used  per  acre  of  corn  cut  was  2.44.  The 
average  life  in  years  of  corn  binders  was  8.17,  and  in  acres  of  corn  cut 
668.77.  The  average  first  cost  of  corn  binders  was  $125.  The  average 
cost  of  machine  per  acre  cut,  which  includes  price  of  machine,  repairs, 
and  interest  on  the  investment,  was  29  cents  per  acre;  the  cost  of  driver 
and  team  per  acre  cut  46  cents,  or  $3.55  per  day;  the  cost  of  twine  30.5 
cents  per  acre.  The  cost  of  shocking  the  corn  after  a  corn  binder  is 
44.8  cents  per  acre.  This  gives  the  total  cost  per  acre  of  harvesting 
corn  with  a  com  binder,  $1.50. 

The  cost  of  cutting  corn  with  the  corn  binder  is  therefore  the  same 
as  the  cost  for  cutting  corn  by  hand,  and  32  cents  per  acre  higher  than 
the  cost  of  cutting  with  a  sled  harvester.  This  extra  cost  of  cutting 
with  the  com  binder  over  the  cost  of  cutting  with  the  sled  harvester 
may  be  attributed  to  the  cost  of  the  twine  and  the  interest  on  the 
investment  in  the  higher  first  cost  of  the  machine. 

One  disadvantage  in  the  use  of  the  com  binder  is  that  it  knocks  off 
more  or  less  ears  of  corn,  which  either  have  to  be  picked  up  by  hand, 
at  a  cost  of  about  10  cents  per  acre,  or  left  to  waste  or  to  be  found  by 
the  cattle  after  the  field  is  cleared. 

Farmers  sometimes  hire  their  corn  cut  at  a  I'ate  of  75  cents  to  $1  per 
acre  for  the  use  of  the  machine,  the  driver,  and  the  team.  The  aver- 
age cost  of  cutting  given  above  was  29  cents  per  acre  for  the  use  of 
the  machine  and  46  cents  per  acre  for  the  driver  and  team,  or  75  cents 
per  acre.  The  charge  for  hiring  the  work  done  is  only  slightly  above 
this.  

THE  OOBJSl  SHOCKER. 

Although  the  earlier  efforts  were  centered  upon  the  construction  of 

the  corn  shocker,  the  perfection  of  this  machine  was  delayed  until 

itfter  the  introduction  of  the  corn  binder.     In  the  first  machines  the 

inventor  attempted  to  engage  the  stalks  by  extending  rods  or  springs 

^  advance  of  the  cutting  knives,  but  this  did  not  prove  as  successful 

^  did  the  dividers  of  the  com  binder.     With  these  the  corn  could 

'^^adily  be  brought  to  an  erect  position  and  thus  made  into  a  perfect 

^lock. 
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]>eBcriptioii. 
The  present  corn  shocker  was  invented  in  1888,  and  a  machine  wu 
constructed  that  year  by  A.  N.  Hadley.  It  was  built,  with  a  frame 
mounted  on  two  wheels,  the  same  as  the  corn  binder,  and  consisted  of 
a  corn -gathering  device — revolving  reels  on  vertical  standards— tbe 
upper  bi^aringw  of  which  were  arranged  for  adjustment  laterally  and 
fore  and  aft.  It  had  as  a  cutting  device  two  circiUar  rotating  cuttere, 
opei-atincr  against  each  otlier  and  cutting  the  com  as  the  machine 
aiivanied  toward  it.  Behind  the  cutting  device  was  a  circular  rotating 
talde,  6  feet  in  diameter,  upon  which  the  corn  was  collected  vertically 

to  form  a  shock.  On 
this  table  weresevenl 
radial  ribs,  which 
aided  inrevolvingthe 
standing  com.  lathe 
center  of  this  table 
was  a  rotating  shock- 
forming  standard, 
having  radial  amu 
around  which  the  corn 
was  collected.  A  re- 
volving crane  was 
mounted  on  tbe  fnine 
and  a  rope  and  pulley 
attached  above  the 
shock,  by  which  it 
could  be  lifted  from 
tbe  platform  and  d*' 
posited  on  the  ground. 
In  1893  a  shocker 
was  constructed  by 
J.  M.  Shively,  similar 
in  principle  but  some- 
what departing  in  it^* 
construction  from  the 
>i,Mi,.-iuriiiiun.-.t^tniidMiwti:t.  Hadley     shockcr    ii* 

tiiut  llic  cutting  apparatus  and  the  dividers  were  like  those  of  the  con' 
hiirvi'stcr,  and  the  retaining  wall  surrounding  the  shock-forming  tabic* 
was  somewhat  higher  than  that  on  the  Hadley  whocker. 

The  presi.'iit  form  of  .sh()cker  (fig.  16)  consists  essentially  of  th^ 
dividers  already  described  in  connection  with  the  corn  binder,  a  revolv- 
ing tftlile  for  assembling  the  shock,  and  a  crane  for  removing  it.  Th* 
knives  and  tly-wheel  attachment  for  cutting  the  stalks,  and  thtf 
arrangements  for  i-aising  or  lowering  the  dividers,  and  tbe  frame  artf 
similar  to  those  used  on  the  corn  binder.     The  table  revolves  in  tb& 
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ction  indicated  by  the  arrow,  and  receives  its  motion  from  a  b« 
*  driven  from  the  main  drive  and  meshing  into  a,  rack  on  the  oi 
e  of  the  table.  As  the  machine  advances  the  stalks  are  can 
)agh  the  opening  in  the  ^uard  band.  They  are  then  caught  by 
al  plates  and  the  arms  and  forced  around  the  central  post.  ' 
IB  also  revolve,  receiving  their  motion  through  the  central  pin  fi 
■ear  located  just  beneath  the  table.  Their  motion  is  somew 
NBT  than  that  of  the  table.  The  guard  or  tension  springs  keep 
[ks  firmly  compressed  about  the  central  post.  Sometimes  the  tn 
led  to  one  of  the  arms  and  allowed  to  assist  in  bringing  tbe  sts 
rard  the  center  by  being  wound  about  them  as  the  arms  revol 
is  practice  adds  to  the  expense  of  operating  the  machine  and  d 
t  materially  improve  the  character  of  the  work.  At  the  outer  & 
I  posts  which  support  the  tension  springs. 
When  the  shock  is  fully  ai^sembled  on  the  table  it  must  he  tied 
nd.  The  shock  may  then  be  raised  from  the  table  by  turning 
*nk,  and  winding  the  rope  about  a  spool.  The  shock  must  be  lil 
?h  enough  to  clear  the  retaining  wall.  The  tension  springs 
ung  aside  and  the  crank  acting  on  a  sector  gear  swings  the  sh' 
ee  from  the  machine. 

The  arma  (fig.  16),  which  are  held  in  a  horizontal  position  by 
iight  of  the  shock,  are  released  the  instant  the  rope  is  given  sla 
tiis  release  of  the  arms  is  brought  about  by  a  unique  arrangement 
cam  and  pawls.  When  tbe  rojw  is  tight  owing  to  the  weight  of 
lock,  the  pawls  are  held  in  the  grooves  of  the  cam  because  the  wei 
carried  from  the  pulley.  When  the  rope  is  given  slack  the  pa 
■«  BO  longer  kept  from  slipping  out  of  the  grooves  in  the  cam, 
lock  moves  through  a  small  arc  of  a  circle  and  drops  to  the  grow 
id  the  central  supporting  post  is  then  raised  to  its  position  on 
Schine.  Tbe  whole  operation  of  forming,  tying,  and  setting  a  shi 
in  be  done  in  five  minutes.  The  shocks  are  somewhat  smaller  tl 
tose  ordinarily  made  where  corn  is  cut  by  hand  or  with  a  bine 
'eraging  about  100  hills  per  shock,  but  the  smaller  size  is  necess: 
>d  makes  it  possible  to  reduce  the  weight  of  the  machine.  *! 
aaller  Bhocks  also  tend  to  cure  more  rapidly.  The  adjustment 
e  frame  admits  of  the  low  cutting  of  the  stalks.  Thi*)  results 
greater  weight  of  fodder  per  acre  and  leaves  a  short  stubble  t 
■easily  turned  under  at  the  spring  plowing. 

Coat  and  effici«iiC7. 

Com  shockers  cost  about  as  much  as  corn  binders  and  weigh  appr 
lately  the  same.  The  shocker  has  the  advantage  of  requiring 
Drk  of  but  one  man,  whereas  the  binder  requires,  besides  the  driv 
10  or  three  men  to  follow  and  shock  the  com. 
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The  replies  to  inquiries  indicate  that  the  average  number  of  acres 
of  corn  which  can  be  cut  per  day  with  a  corn  shocker,  three  horses, 
and  one  man,  is  about  4:.  7  acres.  The  wear  and  tear  is  less  than  on  a 
corn  binder,  and  the  life  of  the  machine  ought  to  be  greater.  Assum- 
ing that  the  allowance  for  first  cost,  life  of  machine,  and  interest  on 
investment  is  the  same  as  that  for  the  cdin  binder — ^i,  e.,  29  cents  per 
acre;  allowing  ^3.55  per  day  for  driver  and  team,  or  76  cents  per 
acre;  and  estimating  that  the  twine  required  per  acre  cut  with  the 
shocker  will  not  cost  over  2  cents,  we  have  a  total  cost  of  harvesting 
corn  with  a  corn  shocker  of  $1.06  per  acre,  as  compared  with  $1.18 
per  acre  for  harvesting  with  a  sled  harvester,  and  $1.50  per  acre 
with  corn  binders  or  by  hand. 

The  shock  made  by  the  corn  shocker  is  not  so  easily  loaded  on  a 
wagon  as  is  that  made  by  a  corn  binder,  as  the  individual  bundles 
may  be  loaded  with  a  pitchfork,  whereas  the  whole  shock  made  with  a 
shocker  can  best  be  loaded  at  once,  and  this  requires  some  form  of 
loading  device  or  horsepower  derrick. 

The  corn  binder  is  well  adapted  for  cutting  corn  for  the  silo,  as  the 
bundles  are  bound  into  convenient  size  for  handling,  but  this  saving 
of  lalx)r  is  accomplished  at  the  cost  of  twine.  A  com  shocker 
ari*anged  to  load  the  shocks  on  a  wagon  would  no  doubt  prove  tie 
cheapest  method  of  harvesting  corn  for  the  silo. 

The  general  verdict  of  farmers  who  have  used  both  the  com  binder 
and  the  shocker  is  that  the  shocker  is  the  preferable  machine  for 
harvesting  corn. 

A  COBN-SHOCK  LOADER. 

• 

A  loading  device  for  handling  the  shocks  adds  greatly  to  the  value 
of  the  shocker,  for  with  it  the  corn  can  be  more  cheaply  handled  than 
by  the  present  methods.  One  of  the  first  devices  of  this  kind  con- 
sisted of  a  long  pole  or  pipe  supported  on  a  fulcrum  at  the  rear  end 
of  the  wagon  in  such  a  way  as  to  give  considerable  leverage.  The 
idea  was  nmch  like  that  of  the  old  well  sweep  with  the  semirotar}' 
motion  added. 

An  improved  loading  device  which  can  be  carried  along  with  the 
wagon  or  left  in  the  field  and  driven  about  independently,  is  mounted 
on  four  wheels,  and  consists  of  an  adjustable  vertical  mast  on  which  is 
a  horizontal  steel  cross  arm.     On  this  is  moimted  a  traveling  block 
fitted  with  pulleys  tlirough  which  a  rope  passes.     To  the  end  of  this 
rope  is  hitched  a  horse  which  lifts  the  load.     For  loading  corn  shocks 
a  grapple  fork  is  used,  which   is  slii)ped  under  the  shock.    The 
grapple  arms  are  closed  and  with  the  pull  of  the  horse  the  shock  is 
lifted  up  on  the  wagon  and  laid  on  its  side  or  stood  on  end,  the 
grapple  arms  being  released  by  simply  turning  the  handle  of  the  fork. 
This  machine  was  originally  designed  to  load  com  shocks,  and  it 
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handles  two  shocks  per  minate,  aod  will  bear  a  stress  of  2,000 
B.  It  can  al  '  be  applied  to  many  other  uses,  such  as  loading 
mannre,  smiJl  grain,  dirt,  lumber,  telephone  poles,  and  other 
objects. 

COBN  FICKBBS. 

the  ao-called  "com   belt,"  where   corn   is   the   principal   crop 
1,  it  has  not  been  possible  so  far  to  utilize  all  of  the  cornstalks. 
rop  is  raised  for  the  ears,  which  arc  picked  by  hand  at  maturity, 
lieve  farmers  of 'this  somewhat  tedious  work,  for  which  it  is  often 
lit  to  get  sufficient  labor,  inventors  have 
busy  for  over  fifty  years  trying  to  build 
terfect  a  machine  to  pick  the  com  from 
alks. 

DESCBTPTION. 

Mcking  machine  was  invented  by  Quiney 
>0,  and  another  by  William  Watson,  of 
go,  shortly  after.  Practically  all  of  the 
r  corn  pickers  consisted  of  rollers  in- 
g  up  in  such  a  way  that  the  front  end 
)  rollere  would  pass  below  the  lowermost 
ind  rake  the  stalk  from  the  bottom  to 
op.  A  gjeat  many  devices  were  em- 
A  for  removing  the  ears,  such  as  cutt€rs, 
ring  prongs,  rotating-toothed  cylinders, 
■  and  breaker  devices,  parallel  vibrating 
etc.  The  early  machines  were  designed 
pnahed  from  the  rear  and  were  provided 
mme  form  of  dividers  to  guide  the  com 
B  snapping  devices,  eh  shown  in  figure 
rhe  snapping-roller  type  of  corn  picker 
red  serious  attention  from  manufacturers 
1874,  when  the  first  machine  of  this  type 
avented,  but  it  was  ten  years  later  that 
I  patented.  The  rollers  were  placed  in 
lelined  position  for  the  stalks  of  corn  to 
»tween  thera.  The  end  portions  of  the 
8  where  the  stalks  entered  were  provided  ^'■^^  "■-'^  wm-piokiDii 
bars  designed  to  aid  in  snapping  off  the 

18  the  stalks  passed  down  between  the  rollers  during  the  advance 
(  machine.  For  the  remainder  of  their  length  the  rollers  were 
istracted  as  to  tear  the  husks  from  the  ears  and  continuously 
Jie  ears  along,  to  be  finally  discharged,  husked,  onto  a  conveyor, 
elivered  into  suitable  receptacles.     This  particular  machine  v 
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thought  to  promise  success,  but  when  the  com  binders  began  to  be 
developed  and  came  into  use  the  interest  in  corn  pickers  abated,  as  it 
was  thought  that  with  a  successful  corn  binder  there  would  be  no 
need  of  corn  pickers.  However,  the  use  of  the  corn  binder  and  the 
shocker,  while  quite  extensive,  does  not  solve  the  com-han'^esting 
problem  in  the  purely  corn-raising  regions,  where  a  large  share  of 
the  corn  is  still  picked  b}'^  hand  from  the  stalks  as  they  stand  in  the 
field. 

About  190:i  the  attention  of  manufacturers  was  again  turned  to  corn 
pickers,  and  sevei-al  machines  are  now  being  introduced  for  picking' 
corn.  The  corn  j)icker  as  now  constructed  resembles  the  corn  binder 
in  the  construction  of  the  main  frame,  drive  wheels,  and  diWders.  It 
pusses  along  the  row  of  corn,  which  is  straddled  by  the  dividers,  and 
the  stalks,  after  being  righted  by  the  points,  chains,  and  other  devices, 
pass  between  a  piiir  of  inclined,  corrugated  rollers  that  snap  or  strip 
off  the  ears.  The  rollers  are  so  placed  that  the  ears  fall  naturally  into 
a  trough  that  extends  along  })eside  them.  In  order  to  provide  snap* 
ping  rollers  to  remove  thc^  ears  and  force  them  to  fall  always  to  the 
same  side,  yet  permit  free  entrance  of  the  upright  stalks  at  the  receiv- 
ing end  without  the  necessity  of  auxiliar}'  means  to  bend  the  stalks 
laterally,  flames  E.  (joodhue  arranged  the  snapping  rollers  in  slightl,^ 
skewed  relation,  1)}'  which  the  upright  stalk  may  be  gradually  forces 
to  one  side  as  the  picking  rolls  pass  along,  and  the  eai*s  are  broker 
oil'  and  directed  to  one  side.  The  ears  are  carried  back  b^'a  travelin'" 
conveyor  and  either  delivered  to' a  set  of  husking  rolls  or  else,  without 
being  husked,  carried  ])y  an  el(»vator  and  delivered  into  a  wagon 
which  is  driven  alongside  th(^  machine. 

Another  form  of  modern  i)ractical  corn  picker  has  the  guide  chains 
with  tiie  usual  prongs  for  straight(»ning  up  the  stalks.  The  chains 
form  a  stalk  passage*  extending  I'carward  through  the  machine.  A 
ra])idly  moving  chain  j)r()vided  with  lingers  is  located  at  one  side  and 
betwecMi  the  guide  chains  in  such  ti  position  that,  as  the  machine  passes 
over  the  row,  the  lingers  engage  the  ears  on  the  stalks  and  snap  them 
off.  By  means  of  a  deflector  the  ears  are  directed  to  a  receptacle 
from  which  they  are  carried  to  the  husking  rollers  and  thence  to  the 
wagon.  The  tops  of  the  cornstalks  are  cut  off,  and  by  means  of  ft 
conveyor  this  and  other  trash  is  carried  to  the  rear  and  dropped  on 
the  ground. 

OBJECTIONS  AND  ADVANTAGES. 


The  corn  picker  is  intended  to  remove  the  ears  from  the  stalks, 
which  are  left  in  the  field.  Most  of  the  machines  are  built  on  the 
assumption  that  the  stalks  are  valueless,  and  therefore  they  are  prac- 
tically destroj'ed.     It  has  not   l>een  possible  to  construct  a  picker 
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tt  will  not  to  some  extent  break  down  or  tear  down  the  stalks, 
is  is  somewhat  objectionable  because,  where  the  corn  is  picked  by 
ttd,  the  dried  corn  leaves  and  stalks  serve  as  roughage  for  cattle 
ring  the  fall  and  winter.  The  machine  has,  however,  this  advan- 
ce, that  the  field  can  be  picked  quicker  and  the  cattle  turned  in 
rlier  to  make  use  of  the  roughage  before  the  snow  falls. 
Another  objectionable  feature  of  the  corn  picker  as  compared  with 
B  hand  method  of  picking  corn  is  that  it  shells  considerable  corn; 
d,  if  the  corn  is  lodged  and  tangled,  more  or  less  ears  are  missed  by 
e  machine.  The  corn  picker  with  the  husker  attachment  requires 
nsiderable  motive  power,  at  least  four  horses  being  required  to  pull 
For  this  reason  some  manufacturers  have  dispensed  with  the 
isking  attachment  and  depend  upon  the  snapping  rollers  for 
moving  most  of  the  husks.  Machines  of  this  kind  will  remove  from 
.to  75  per  cent  of  the  husks,  depending  upon  the  stage  of  maturity 
the  corn,  the  brittleness  of  the  stalks,  and  the  effects  of  freezing 
d  damp  weather.  Where  machines  without  the  husker  attachment 
e  used  a  stationary  husker  may  be  provided  at  the  crib,  in  which 
e  com  is  husked  and  elevated  into  the  corncrib. 
There  is  a  variance  of  opinion  among  the  farmers  as  to  the  advisa- 
lity  of  husking  the  ears  clean.  In  the  South  the  common  practice 
bto  leave  the  husks  on  the  ears,  and  it  is  claimed  that  this  practice 
iids  to  prevent  injury  by  insects.  In  the  North  it  is  the  common 
nictice  to  husk  the  ears  clean  before  they  are  cribbed.  The  objec- 
ons  offered,  in  reply  to  inquiries,  to  using  a  corn  picker  which  leaves 
le  husks  on  the  ears  are  that  more  crib  room  is  required  for  the  ears; 
latthey  will  serve  to  attract  and  harbor  rats  and  mice;  that  the  ears 
fill  not  dry  out,  but  will  be  liable  to  mold;  that  the  husks  interfere 
^th  the  shelling;  that,  while  for  feeding  cattle  and  hogs  the  husks 
rill  be  advantageous,  as  they  will  serve  as  a  roughage,  horses  will  toss 
he  ears  in  trying  to  remove  the  husks,  and  thus  lose  ear  and  all.  For 
elling  purposes  the  corn  needs  to  be  husked  clean  in  order  to  com- 
luuid  the  best  market  price. 

COST  AND  EFFICIENCY. 

The  corn  picker  should  last  about  as  long  as  the  corn  binder,  or  8.17 
ears,  and  pick  about  the  same  number  of  acres  per  day  as  can  be 
"Arvested  with  a  corn  binder,  or  7.73  acres.  The  first  cost  of  the 
machine  is,  however,  practically  twice  that  of  the  corn  binder,  or,  on 
n  average,  $250.  This  makes  the  cost  of  machine,  interest  on  the 
ivestment,  and  repairs  equal  to  58  cents  per  acre.  The  cost  of  driver 
id  team  is  $3.55  per  day,  or  46  cents  per  acre.  There  is  required 
fo  wagons  with  teams  to  remove  the  corn  from  the  machine  and 
diver  it  into  the  crib,  which,  at  $3  per  day  for  each,  costs  $0.77  per 
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acre,  or  a  total  cost  of  $1.81  per  acre  for  picking  corn  with  a  corn 
picker. 

From  300  replies  received  to  questions  sent  to  numerous  farmers 
in  different  parts  of  the  country  it  was  learned  that  the  avenge 
yield  of  corn  wa*  44  bushels  per  acre;  that  the  average  cost  per 
bushel  for  picking  corn  by  hand  was  3^  cents,  and  that  the  average 
man  picked  59  bushels  of  corn  per  day.  This  yield  is  considerablj 
above  the  average  given  in  the  crop  reports  of  the  United  States 
Department  of  Agriculture,  but  it  represents  the  yield  of  corn  in 
kStatcs  where  pickei-s  are  used.  Considering,  now,  that  the  number  of 
hcTQ^  which  the  corn  picker  can  cover  per  day  is  7.73,  this  would,  for 
the  average  yield,  be  341  })ushels  of  corn  per  day.  It  would  require 
the  time  of  3.8  men  to  do  the  same  work  in  the  same  time  by  hand  as 
i.s  done  with  the  machine,  at  a  cost  of  $11.93  for  labor,  but  in  addition 
to  the  wages  of  the  men  there  is  need  of  a  team  and  wagon  for  every 
two  men  who  pick  corn  by  hand  to  haul  the  corn  to  the  crib.  These 
teams  are  worth  at  the  very  least  Ji>l  each  per  day,  or  three  teams  for 
the  7.73  acres  would  cost  S3.  The  total  cost  for  picking  the  same 
number  of  acres  of  corn  by  hand  as  ciin  be  picked  with  a  corn  picker, 
I)er  day,  would  bo  iSl4.93,  or  }?1.93  per  acre,  as  compared  with  $1.81 
per  acre  for  machine  picking.  While  the  saving  effected  with  the 
corn  picker  is  not  large,  the  use  of  a  machine  makes  the  farmer  more 
independent  of  the  labor  market,  as  the  work  may  be  done  withort 
hirintj  extra  men  at  a  time  when  thev  are  hard  to  secure.  But  the 
advantage  of  hand  over  machine  picking  in  the  removal  of  the  husks 
should  not  be  overlooked. 

The  corn  picker  is  still  an  experimental  machine,  and  not  until  it 
has  been  perfected  shoiild  the  farmer  purchase  it. 

HUSKERS  AND  SHREDDEE8. 

SIMPLE  HUSKING  DEVICES. 

One  of  the  earliest  devices  used  for  husking  corn  was  the  husking 
peg.  Several  patterns  of  this  are  in  common  use.  There  are  also 
other  aids  to  corn  husking  made  in  the  form  of  gloves,  with  projecting 
points  or  pegs.  Kcjuipped  with  such  a  glove  the  man  husks  the  ears 
by  tearing  off  the  husks  and  snapping  the  stems. 

EABXIEB   MECHANICAL  HUSKEBS. 

The  lirst  patent  on  a  corn  busker  was  issued  in  1837.  The  machine 
comprises  essentially  a  pair  of  roughened  parallel  rollers  designed  to 
tear  off  the  husks. 

In  I860  a  New  York  concern  began  the  manufacture  of  a  basket 
having  a  single  snapping  roll  made  of  hardwood.     Another  roller  set 
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.  stiff  knives  located  just  behind  the  hardwood  roller  cut  the  stalk 
short  lengths.  The  ears  of  cora,  as  they  were  broken  off  by  the 
ipiDfjr  roll,  fell  down  upon  the  huskinj;  rolls.  These  were  about  2 
LBS  in  diameter  and  rotated  toward  each  other.  A  small  revolvinff 
%  set  with  spikes  and  located  directly  above  the  line  of  contact  of 
husking  rolls  caused  the  ears  to  revolve  so  as  to  present  all  of  the 
ks  to  the  action  of  the  husking  machine. 

LDother  form  of  husker  consisted  of  a  snapping  roll  much  the  same 
ihat  described  above  and  several  husking  rolls  whose  effectiveness 
>eDded  upon  the  action  of  rubber  aprons.  These  passed  over  each 
ler  like  belta  over  a  pulley  and  tended  to  draw  the  husks  in  with 
im.  Liater,  about  1880,  Phillips  and  Jones  added  to  this  idea  by 
tting  on  a  pair  of  snapping  rolls.  These  were  the  first  really 
iicessful  huskei-a. 

COMBINED    HUBEEBS  AND   SHBEDDEBfi. 

Thus  far  no  machine  had  been  produced  designed  to  perform  more 
ui  one  operation  on  the  stalks,  except  some  of  the  unsuccessful  and 
:er  experimental  harvester  types  designed  to  pick  and  husk  the 


US,  as  previously  described.  Between  1880  and  1890  a  great  deal  of 
ttention  was  given  to  thrashing  corn.  This  practice  so  battered  the 
tiik  as  to  make  every  part  of  it  available  as  a  cattle  food,  putting  it 
a  more  palatable  form  than  the  ordinary  fodder  cutters  then  in  use. 
i^e  repeated  shortages  and  failures  of  the  hay  crop  during  the  decade 
SSO-lSdO,  together  with  the  results  of  attempts  at  thrashing  corn,  led 
0  the  invention  of  the  combined  busker  and  shredder,  which  takes 
be  stalks  with  the  ears  on  them,  removes  the  ears,  husks  them,  and 
>repares  the  stalks  for  feeding.  A  combined  busker  and  shredder 
•tented  by  J.  F.  Hurd,  of  Minnesota,  in  1890,  application  having 
een  filed  in  1887,  is  one  of  the  earliest  of  the  shi-edder  type. 


Thflre  are  at  this  tinm  many  different  makes  of  this  machine  in  the 
market.  Thcv  nrc  of  various  diisignH  and  are  frec|uentl.y  made  ao  u 
to  he  fitted  with  cxchantreablo  cutter  and  shredder  heads.  The 
ffenenil  (lonstriiction  of  aH  nia«>hinos  of  this  class  is  very  much  the 
siirnt'.  however.  Some  are  rather  complicated  in  their  construction, 
whih'  othfTM  are  very  elcnicntarv-  By  referring  to  figure  18  the 
(■()nsl  ruction  will  l)c  oasiiy  understood. 

The  stalks  are  tirat  feci  to  the  rinapping;  rolls,  where  the  ears  are 
broken  from  them.  The  stalks  are  driven  forward  by  the  snapping 
iollw  until  they  meet  the  shredder  head,  where  they  are  cut  to  shreda 
by  kiiivos  of  special  forms  shown  in  tif^ure  IS'.  The  shredded  parts 
of  the  stalk  fall  upon  a  vibrating  carrier  whose  motion  is  complfr 


nientfd  liy  this  action  of  arms.  The  shreds  fall  from  this  carrier  into 
the  lilast  from  the  fodder  blower,  whieh  carrie.^  them  up  through  the 
stacker. 

The  cars  which  are  iiroken  from  the  sttilks  by  the  snapping  rolls 
drop  upon  the  husking  rolls,  wiicre  the  husks  are  torn  from  thein. 
The  husked  oars  gi-adnally  descend  along  the  inclined  hu»king  roils 
until  they  linully  fall  ujxm  an  elevator  which  airries  them  to  the  bio 
or  other  jdace  provided  for  ihem. 

The  husks  fall  ujton  a  conveyor  cliain  which  drags  them  back  to  the 
fodder  blower,  where  they  join  the  shreds  fi-ora  the  atalk.  The  loosa 
grain  falls  from  the  vibrating  carrier  and  husk  conveyor  upon  a  screen. 
As  it  falls  it  is  met  liy  a  mild  blast,  which  removes  the  dust  from  it. 


aiD  is  then  collected  in  a  trough  or  chute  and  ia  driven  by 
if  a  screw  conveyor  to  one  side  of  the  machine. 
machine  combines  in  its  conetruction  many  elements  used  in 
machixies,   both  huskeb  and  fodder  cutters.     The  snapping 
d  husking  pegs  are  both  ideas 
n  machines  described  in  pre- 
paragraphs,  while  the  shred- 
ads  are  cot  greatly  different 
doae  of  the  fodder  cutters  of 
design.      The    blower    and 
ig  and   carrying  devices  are 
uch  like  those  of  the  thrasher, 
eding  and  safety  devices  are 
irgely   used  as   a   protection 
:  the  danger  of  having  one's 
r  arm  caught  in  the  mechan- 
r.  20).     Wherethe  self-feeder 
I,  a  revolving  band  cutter  is 
inly  placed  a  little  ahead  of 
kpping  rolls. 

superior  convenience  of  hav- 
)  stalks  bouDd  into  bundles  is 

.  ,       ,        V  .1  1  ■  Pio.  20.— aitcty  device  fot  ehredderti. 

ndeat  where  these  machines 

ed.  In  bundles  the  stalks  keep  straight  and  thus  avoid  the 
EMUed  by  having  them  come  to  the  machine  in  a  disordered 
.<Mi.     There  is  also  less  dsinger  of  choking  the  machine. 

BCOHOKY  OF  CORN-HABTESTINa  KACHINEBT. 

HABVESTINO  WITH  TEE  BINDEB. 

lave  found  that  the  average  life  of  the  corn  binder  is  8,17  years 
s  cost  $125.  If  a  man  has  only  20  acres  of  corn  to  cut  per  year 
t  for  the  use  of  the  binder  for  each  year  would  bo  $15,30.  To 
ould  be  added  $7.20  for  interest,  making  the  total  annual  cost 
machine  $22.50.  Other  expcnnes  for  cutting  the  20  acres  of 
<!Cording  to  the  previous  averages  derived,  would  be  $9.20  for 
,nd  driver,  $6.10  for  twine,  and  $8.96  for  shockers;  or  a  total 
r  cutting  20  acres  of  corn  with  a  corn  binder  of  $46.76,  or  $2.34 
■e.  We  have  seen  that  the  work  may  be  done  by  hand  for  $1.50 
"e  and  that  by  hiring  a  neighbor's  team  and  binder  at  75  cents 
re  the  work  may  also  be  done  for  $1.50  per  acre.  We  may 
mclude  that  a  farmer  who  has  only  20  acres  of  corn  to  cut  per 
uid  does  not  intend  to  cut  anj'  for  his  neighbors,  would  lose 
by  purchasing  a  com  binder. 
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If  a  fanner  has  30  acres  of  corn  to  cut  per  year  the  annnal  cost  of 
the  machine,  including  interest,  would  be  75  cents  per  acre.  It  will 
require  a  cut  of  at  least  80  acres  per  year  before  the  farmer  can  prop- 
erly estimate  the  cost  per  acre  for  the  use  of  the  machine  to  be  29 
cents,  as  already  given.  It  may,  therefore,  be  concluded  as  a  general 
proposition  that  unless  this  number  of  acres  is  avaflable  for  catting 
each  year  the  investment  in  a  corn  binder  is  not  profitable. 

These  estimates  may  not  be  exactly  fair,  because  if  the  corn  binder 
cuts  but  20  acres  per  year  the  life  of  the  machine  with  proper  care 
would  probably  be  considerably  longer  than  eight  years.  There  is  no 
doubt  that  in  general  half  the  money  spent  for  implements  could  be 
savi^d  if  they  w(»re  given  better  care  when  in  use  and  when  not  in  use 
protected  in  an  implement  shed  from  wind,  rain,  sunshine,  and  farm 
animals.  In  general  it  is  better  not  to  invest  in  expensive  imple- 
unfits  unless  there  is  sufficient  work  in  sight  to  make  them  profitable. 

PBEPABING  COBN  FODDES. 

Tlie  cost  of  preparing  corn  fodder  by  the  various  methods  and  with 
the  dillerent  machines  depends  upon  a  great  many  variable  factors. 
It  depends  upon  the  yield  of  corn  per  acre;  upon  the  method  of 
harvesting;  upon  the  distance  the  fodder  is  to  be  hauled,  the  size  and 
cfliciency  of  the  working  force,  the  size,  capacit}^,  and  speed  of  the 
machine,  and  the  motive  power  used/' 

\\i)  have  already  learned  the  cost  of  cutting  the  corn  and  putting 
it  into  shocks,  and  also  that  the  average  cost  per  bushel  of  husking 
corn  from  the  shock  in  the  lields  is  5.8  cents  per  bushel,  or  at  an 
average  of  44  bushels  per  acre  the  cost  will  be  $2.33  per  acre.  To 
this  should  be  added  a})out  85  cents  per  acre  for  hauling  the  ears  to 
the  crib,  or  a  totiil  of  ?2.G8  per  acre  for  husking  the  corn  by  hand, 
and  this  leaves  the  stover  in  the  field.  If  the  stalks  are  hauled  to  the 
l\H*d  lot  it  will  involve  an  additional  cost.  When  buskers  and  shredders 
are  used  for  husking  the  corn  and  shredding  the  fodder  the  farmer 
will  have  to  decide  the  (juestion  as  to  what  method  of  doing  the  work 
he  desires  to  employ.  There  are  machines  on  the  market  which  will 
husk  })ut  100  l)ush(»ls  per  day  and  there  are  those  which  will  husk 
1,000  bushels  per  day.  The  smaller  ones  are  for  the  farmer  who 
desires  to  do  his  own  work. 

With  the  general  introduction  of  the  gasoline  engine  on  the  farm 
a  small  individual  outfit  is  v(U'v  desirable.  With  such  an  outfit  the 
farmer  mav  do  his  work  at  his  conviinience,  as  he  needs  the  com  and 
the  fodder,  and  may  also  do  some  work  for  neighbors,  which  will  aid 
in  paying  for  the  machine.     It  requires  one  man  to  feed;  one  to  look 

<>The  question  of  nietho<l8  and  cost  of  ])reparing  bilage  from  corn  is  diBcuseed  in 
U.  S.  Dept.  Agr.,  Farmers'  Buls.  32  and  292,  and  need  not  be  further  considered 
here. 
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er  the  engine,  shredder,  and  the  corn  in  the  wagon;  one  man  in  the 
>w  to  remove  the  fodder,  one  to  unload  the  wagons,  two  teams,  and 
B  loader  in  the  field.  Six  gallons  of  gasoline  will  supply  the  fuel 
r  a  ten-hour  run.     The  computed  cost  would  be: 

Cost  of  shredding  com. 

Use  of  engine  and  shredder  and  repairs,  per  day $1. 00 

Five  men,  at  $  1 . 50  each '. 7. 50 

Two  teams,  at$3each 6.00 

Power,  6  gallons  of  gasoline,  at  15  cents  per  gallon 90 

Total  cost  per  day 15. 40 

From  experiments  conducted  by  the  author  with  the  above  outfit 

was  found   that  the   number  of  bushels  husked  per  hour  varied 

)Dsiderably  with  conditions,  but  that  the  average  was  18  bushels, 

r  180  bushels  per  day.     This,  at  the  average  3neld  of  corn  per  acre 

reviously  derived,  would  be  equal  to  4  acres  per  day.     To  husk  180 

ushels  by  hand  and  put  it  in  the  crib  would  cost  $10.96.     This  would 

ave  a  cost  of  $4.44  for  4  acres  of  corn  fodder  shredded  and  delivered 

I  the  mow.     The  average  yield  of  shredded  fodder  is  2  tons  per  acre. 

his  would  give  a  cost  of  55  cents  per  ton  for  hauling  the  fodder  from 

16  field,  shredding  it,  and  placing  it  in  the  barn  ready  to  feed.    When 

)m  has  been  husked  in  the  field  and  the  farmer  wishes  the  fodder 

iredded  it  costs  him  about  $1,50  per  acre  for  shredding  the  fodder 

Y  machine. 

With  large  machines  the  work  of  husking  and  shredding  corn  is 

)iially  custom  work.     The  owner  of   the  machine   furnishes   the 

iredder  and  engine,  with  two  men,  charging  the  farmer  from  4  to  5 

mt8  per  bushel  for  this  work.     The  farmer  will  have  to  furnish  the 

lel  and  the  teams,  as  well  as  the  balance  of  the  help,  to  run  the 

tacbine.     These  large  machines  require  from  6  to  8  teams  and  20  to 

S  men  for  full  operation.     The  large  machine,  while  it  does  the 

ork  quickly,  has  the  disadvantage  of  requiring  a  large  crew  of  men 

id  teams  and  if  anything  goes  wrong  with  either  engine  or  shredder 

lis  force  is  idle  at  the  expense  of  the  farmer  until  the  machine  is 

(paired. 

From   some   investigations   conducted    by    sending   out   letters  of 

iquiry  from  the  Iowa  Experiment  Station  to  all  parts  of  the  State, 

le  following  results  were  obtained: 

From  the  entire  number  of  reports  received  the  average  cost  of  machines  for  shred- 
ng  was  $1.55  per  acre;  the  cost  of  fuel  was  31.4  cents;  and  the  total  cost  of  shred- 
K,  per  acre,  varied  from  $2.45  to  $6.65.  This  is  a  wide  range,  but  the  conditions 
ider  which  the  shredding  was  done  varie<l  correspondingly  according  to  the  dis- 
DCS  hauled,  yield  of  stover  per  acre,  kind  and  size  of  machine  used,  and  work 
quired  in  moving  the  outfit;  also  as  to  physical  conditions  of  the  fodder  and 
ddents  with  machine. 

The  average  cost  of  shredding  1,600  acres  was  found  to  be  $4.41  per  acre,  and  this 
believed  to  be  a  iair  average  under  ordinary  conditions. 
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The  estimate  of  yield  of  com  per  acre  in  the  above  case  was  57.25 

bushels,  which  is  rather  high,  even  for  Iowa;  the  yield  of  fodder  2  tons 

per  acre,  and  the  cost  of  husking  in  the  field  5  cents   per  bunbel. 

At  those  iijrures  the  cost  of  shredding  the  fodder  would  be  77  eoiite 

per  ton. 

SXTKMABT. 

Summarizing  the  comparative  returns  per  acre  of  husking  corn 
from  the  field,  of  cutting  and  feeding  from  shock,  and  of  cutting  and 
shrodding  by  the  various  methods,  it  is  found  that  the  net  value 
of  tl)e  crop  is  $17.1>8  for  husking  by  hand  and  leaving  the  stalks  stand- 
ing in  the  field.  This  is  obtained  by  adding  to  the  net  value  of  the  oora 
55  cents  per  acre  for  the  stalks  and  subtracting  the  cost  of  husking  by 
hand. 

By  allowing  i>5  cents  per  acre  as  the  value  of  the  fodder  in  field 
\vh(»n*  a  corn  picker  is  used,  and  adding  this  to  the  net  value  of  the 
corn  and  subtracting  $l.so  p4»r  acre  for  picking  with  the  machine,  we 
derive  the  net  vahie  of  the  crop  of  ^17.81  for  this  method  of  harvest- 
ing, which  indicates  a  small  loss  per  acre  as  a  result  of  using  the  com 
picker. 

The  net  value  of  the  crop  b}-  feeding  the  stalks  whole  ($23.18  for 
hand  husking,  $23.50  for  harvesting  with  large  machines,  and  $23.62 
lor  small  machines)  is  obtained  1)}'  taking  the  total  value  of  the  cofd 
and  fodder  and  subtracting  the  costs  of  cutting  and  husking  b}'  hand, 
cutting  with  sled  harvester  and  husking  by  hand,  and  cutting  with  com 
shocker  and  husking  by  hand. 

The  net  value  of  the  crop  by  utilizing  the  fodder  in  the  shredded 
form  (§24.08  for  hand  harvesting,  §25.45  for  harvesting  with  large 
machines,  and  ^20.45  with  small  machines)  is  obtained  b3'  assuming  a 
gn^ater  value  of  shredded  fodder  over  whole  cornstalks  of  33  per  cent, 
adding  this  value  of  the  fodder  to  the  value  of  the  corn  and  subtract- 
ing the  various  costs  of  cutting,  husking,  and  shredding  the  corn  by 
the  various  hand  and  machine  methods. 

CONCLUSIONS. 

Th(^  farmer  who  would  secure  the  full  value  of  his  corn  crop  should 
s(M  lire  the  fodder  with  as  nuich  care  as  lie  gives  his  clover  hay,  har- 
vesting it  at  the  proper  p<»riod,  and  not  allowing  it  to  become  ruined 
by  rain  or  frost.  By  the  use  of  the  proper  machinery  for  harvest- 
ing i\u>  coin  crop,  the  farnun*  may  considerably  increase  the  net 
income  from  his  <'rop  over  hand  methods  of  harvesting  the  ears  and 
wasting  the  stalks  and  still  allow  full  price  for  the  use  of  the  different 

ma<'hines. 

Then^  is  a  limit  beyond  which  it  is  not  profitable  for  a  farmer  to 
invest  in  corn-harvesting  machinery,  and  the  amount  of  work  to  be 
done  bv  the  machine  each  year  should  be  carefully  considered  before 
a  purchase  is  made. 
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GROWING  AND  CURING  HOPS. 


INTRODUCTION. 

In  keeping  with  the  great  progress  made  in  agriculture  within  recent 
ears  the  methods  employed  in  hop  production  have  not  remained 
nchanged.  Nevertheless  certain  practical  principles  of  great  impor- 
mce  to  successful  hop  growing  merit  a  much  wider  consideration 
nd  use  than  they  now  enjoy.  These  will  be  discussed  in  the  foUow- 
ig  pages,  in  which  is  also  presented  a  brief  general  outline  of  hop 
alture. 

It  is  manifestly  impossible  to  give  a  detailed  account  of  methods 
f  hop  growing  which  would  apply  in  all  sections  of  the  United 
states.  The  peculiar  conditions  of  soil,  climate,  and  location  influ- 
nee  the  prevailing  methods  of  culture  as  well  as  the  varieties  grown 
nd  render  it  necessary  for  the  practical  grower  to  adopt  those 
methods  which,  according  to  his  experience,  are  best  suited  to  his 
conditions. 

CONDITIONS  ESSENTIAL  TO  HOP  GROWING. 

CLIMATE. 

The  hop  plant  can  be  grown  generally  throughout  the  United 
^tes,  but  at  present  its  commercial  production  is  practically 
stricted  to  areas  situated  in  the  States  of  Oregon,  California,  New 
^rk,  and  Washington.  Small  quantities  are  raised  in  Wisconsin, 
'^ho,  Massachusetts,  Pennsylvania,  Michigan,  Vermont,  Kentucky, 
^  Ohio.  The  accompanying  map  (fig.  1)  indicates  the  distribu- 
^H  of  the  hop-growing  regions  in  the  United  States  and  shows 
^phically  ho\^  the  industry  has  become  sharply  localized  in  districts 
^ich  furnish  the  most  favorable  conditions.  Long  and  severe  win- 
^  frequently  kill  out  many  of  the  plants,  and  continued  damp  or 
ggy  weather  is  usually  followed  by  severe  attacks  of  lice  or  mold. 
\VTiile  from  the  map  it  appears  that  hops  are  grown  under  very 
Cerent  climatic  conditions,  they  are  produced  most  successfully  in 
^  milder  regions,  where  abundant  early  rainfall  is  followed  by  warm 
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dry  weather  as  the  crop  approaches  maturity.  The  accompanying 
chart  (fig.  2)  shows  the  average  monthly  rainfall  in  the  chief  Iio])- 
raising  sections  of  the  United  States,  In  the  Yakima  Valley,  Wasb- 
ington,  where  the  rainfall  is  very  Hcanty,  irrigation  is  necessarj'.  The 
hop  plant  readily  adapts  itself  to  very  different  conditions  of  rainfall, 
but  when  the  harvest  months — August  and  September — are  accom- 
panied by  much  rainfall  the  crop  frequently  suffers  heavy  damage 
from  lice  and  mold. 


le  United  StsltM. 


The.  seleclinn  of  tlu'  liest  soil  on  which  (o  grow  the  hop  p!»nt 
involves  the  <'i»rLsidt'riili()ii  of  several  fat-lors.  deiicnding  on  the  pecu- 
liarities of  the  plant  itself  iiiid  the  physical  conditions  of  the  region 
in  which  (he  land  lies.  In  general,  rich  alluvial  lands  or  d«ep  sandy 
or  gravelly  loams  an-  ]»referivil  for  hop  raising.  The  soil  with  n 
high  ]>ercentage  of  sand  is  rcadilly  tillable,  while  the  cultivation  of  a 
stilT  soil  is  difficult  and  exjiensive.  Owing  to  variations  in  the  rain- 
fall, amount  of  sunshine,  and  force  of  the  prevailing  winds,  land 
suitable  for  liop  cultui'e  in  one  region  would  i>c  entirely  unsuitable 
if  located  in  another.  Since  (he  I'oots  uf  tlie  hop  plant  penetra'^ 
the  earth  for  a  distance  of  many  feet,  a  well-drained  subsoil  is  es^n- 
tial,  Kspecial  attention  must  U'  given  to  the  depth,  fertility,  drain- 
age, and  fineness  of  the  soil.  Heavy  wet  soils  are  avoided  and  stiff 
clayey  soils  are  in  general  disfavor. 


FBOFAGATIOH. 
PBOPAOATION  FBOH  SEED. 

Hop  plants  may  be  raised  from  the  seeds,  but  this  method  is  sel- 
m  pmployed,  since  by  using  cuttings  strong  plants  are  more  easily 
d  quickly  secured.  Moreover,  seedlings  have  a  tendency  to  vary 
eatly,  both  as  to  the  time  of  maturing  the  hops  and  the  quality  of 
e  product.  Yards  planted  with  seedlings  usually  show  little  uni- 
irmity  in  the  variety  of  hops  produced  and  in  the  time  of  ri[>ening. 
^edlings  will  not  produce  hops  the  first  year,  and  only  a  small  yield 
lay  be  expected  the  second  year. 

USE   OF   CUTTINGS. 

The  simplest  method  of  growing  hop  vines  is  from  root  cuttings, 
Iso  called  "roots"  or  "sets."  In  some  localities  roots  that  have 
een  in  the  nursery  for  one  year  are  called  "  sets,"    The  i 


t,  3.— Cbkit  ihowlng  raloIftU  in  the  principal  hop.growiiig  regtona  ot  the  United  8tiil«s.  The  chart 
■Imwh  the  avenge  ninlaU  during  each  montli  In  the  year  Cor  the  period  ot  years  Indicated  In  tha 
■pace  bekiv.    The  totala  given  are  sveraga  totnle  fur  the  years  Indicated. 

Hrface  runners  sent  out  by  the  hop  plant  are  removed  when  the 
'lants  are  pruned  in  the  spring,  and  these,  cut  into  pieces  each  bear- 
rig  at  least  two  sets  of  "  eyes  "  or  buds,  are  used  to  produce  new 
>lants. 

In  some  sections  of  the  Pacific  coast  a  crop  may  be  obtained  from 
Uttings  planted  in  the  spring,  but  in  general  a  full  crop  is  not  har- 
'est«d  until  the  second  year. 

The  best  cuttings  are  those  taken  from  young  plants,  as  they  are 
nore  resistant  to  disease  and  should  be  more  productive  than  those 
Tom  old  plants.     All  cuttings  should  be  carefully  inspected  before 
ilantiug  and  the  diseased  or  damaged  ones  rejected, 
SOOS— No.  304—07 2 
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OBiaiNATING  NEW  VARIETIES. 

The  important  subject  of  originating  new  varieties,  as  well  as  the 
no  less  promising  one  of  improving  existing  varieties,  merits  the 
attention  of  every  hop  grower.  The  plants  of  every  field  are  more 
or  less  variable.  Some  bear  more  heaivily  than  others,  some  are 
richer  in  the  desirable  resins,  and  some  will  show  other  high-grade 
qualities.  New  varieties  may  be  sought  for  among  the  plants  in  the 
nursery  when  these  are  grown  from  seed.  After  the  seedlings  have 
been  transplanted  to  the  yards  and  have  matured  a  crop  a  careful 
examination  at  picking  time  ma^^  show  that  some  have  superior  quali- 
ties. These  should  be  suitably  marked  and  cuttings  made  therefrom 
the.  next  season  for  further  selection.  There  is  no  good  reason  why 
this  method  if  persisted  in  should  not  produce  valuable  new  varieties. 
The  favorable  results  secured  with  new  and  improved  varieties  of 
corn,  wheat,  grapes,  and  other  crops  may  be  duplicated  in  hop  cul- 
ture and  suggest  lines  along  which  improvement  may  be  made,  par- 
ticularly in  regard  to  bettering  the  quality  of  the  product. 

The  ()j)portunity  for  producing  improved  sorts  by  selection  of  the 
stocks  from  which  cuttings  are  taken  offers  a  promising  field  for  the 
progressive  hop  grower.  Many  growers  who  give  much  attention  to 
improving  the  fertility  of  their  fields  and  their  methods  of  cultivation 
take  their  cuttings  for  planting  from  the  nearest  available  supply 
without  any  consideration  of  the  productiveness  and  other  qualities 
of  the  plants  from  which  the  cuttings  are  taken.  This  has  resulted 
in  niany  yards  in  the  loss  of  certain  distinct  varietal  characteristics, 
and  in  almost  every  field  mixed  varieties  and  light  and  heavy  pro- 
ducers occur  indiscriminately. 

A  decided  improvement  in  quality  should  follow  the  careful  selec- 
tion of  cuttings  with  reference  to  productiveness,  uniformity,  disease 
resistance,  and  general  adai)tability  to  the  cultural  conditions  in  the 
re«:ion  where  tliev  are  to  be  m-own.  The  sele(!tion  should  be  made  at 
picking  time,  when  the  hills  containing  plants  of  superior  quality  and 
l)ro(hictiveness  can  be  staked,  so  that  cuttings  may  be  taken  therefrom 
the  next  season. 

PLANTING  AND  CULTIVATING. 

TIME   TO   PLANT. 

The  time  at  which  planting  is  done  depends  very  largely  on  th.^ 
local  conditions  existing  where  the  crop  is  grown,  but  in  general  th^ 
best  results  are  obtained  by  planting  as  soon  as  the  soil  can  b^ 
worked  into  a  fine  mellow  condition.  In  California  planting  should 
be  done  in  January  or  Febriiarv,  although  in  some  seasons  planting 
as  late  as  the  1st  of  ^lay  has  yielded  good  results.  In  Oregon  and 
Washington  hops  are  planted  in  March  or  April,  and  in  New  Yorl^ 
successful  plantings  have  been  made  in  April  in  favorable  seasons. 
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SETTING  THE  BOOTS. 

In  California  practically  all  new  hops  are  now  set  out  in  rows  at 
distance  of  6^  to  7  feet  apart  each  way.  When  set  6J  feet  apart, 
ere  will  be  1,031  hills  to  the  acre  and  42J  square  feet  of  soil  to  the 
ants  of  each  hill ;  when  set  7  feet  apart,  there  will  be  898  hills  per 
re  and  49  square  feet  of  soil  to  the  plants  of  each  hill.  In  Oregon 
d  Washington,  where  two  horses  are  used  in  cultivating,  the  dis- 
tice  between  rows  is  usually  8  feet,  requiring  but  680  plants  per  acre. 
The  methods  of  cultivating  the  hop  yards  necessitate  straight  rows, 
iree  and  often  four  cuttings  are  set  in  each  hill.  Differences  of 
►inion  and  practice  exist,  and  the  number  which  it  is  advisable  to 
t  is  in  a  measure  dependent  on  the  system  of  training  employed 
id  the  cost  of  roots.  The  setting  of  a  fourth  root  is  a  measure  of 
•ecaution  against  the  possibility  of  loss  by  rotting  or  injury  of  one 

more  of  the  cuttings  after  they  are  set  out. 

A  good  method  of  setting  the  roots  is  first  to  mark  the  center  of 
ich  hill  by  a  small  stake  to  which  are  attached  the  strings  on  which 
le  vines  are  to  run;  then,  about  this  stake  to  make  three  holes 
)rming  roughly  the  apices  of  an  equilateral  triangle  with  a  side 
measuring  about  6  inches.  These  holes  are  usually  made  with  a 
ibble,  but  in  very  compact  soils  an  iron  crowbar  is  frequently  used. 
Tie  roots  are  then  placed  singly  in  these  holes  in  an  upright  position, 
rith.  the  buds  pointing  upward,  at  such  a  depth  that  they  will  be 
rom  1  inch  (in  Oregon)  to  3  inches  (in  California)  below  the  sur- 
ace  of  the  soil,  which  is  then  slightly  tamped  about. them.  Another 
nethod  is  to  make  a  hole  with  a  spade  at  the  location  of  the  hill 
ind  to  plant  therein  from  one  to  four  roots,  according  to  their 
strength.  This  is  the  more  rapid  method  but  is  less  desirable,  since 
the  roots  are  crowded  together  and  are  more  subject  to  decay. 

The  price  of  roots  is  quite  variable,  ranging  from  $1  per  1,000 
when  they  are  plentiful  to  from  $8  to  $10  per  1,000  in  years  when 

they  are  scarce. 

CULTIVATING. 

Thorough  cultivation  is  important  and  should  begin  early  and  con- 
tinue until  the  plants  are  well  armed  out.  This  is  necessary  not  only 
to  keep  down  the  weeds,  but  also  to  prevent  the  topsoil  from  forming 
^  crust  and  becoming  hard,  for  w^hen  it  is  in  this  state  the  moisture 
0^  the  undersoil  rises  to  the  surface  and  evaporates  quickly.  The 
*^uent  stirring  of  the  topsoil  to  a  depth  of  2  or  3  inches  will  pro- 
^^ce  a  layer  of  finely  divided  soil  which  conserves  the  moisture 
^^T  the  surface,  where  it  is  more  readily  reached  by  the  young  feed- 
^^g  roots  which  develop  at  about  the  time  the  hops  go  into  the  burr. 
^^  these  small  feeding  roots  are  destroyed  or  seriously  injured  by 
l*te  cultivation,  growth  will  be  checked  and  early  ripening  favored. 

304 


12 

Cui-efiil  frrowers  agree  that  the  young  buds  do  not  set  so  well  if  the 
fwdiiig  roots  arc  serioiisly  disturbed,  and  that  the  crop  is  sliorttir 
ill  consequence.  Xevertlieless,  if  the  soil  is  becoming  hard  and  the 
moisture  is  reaJily  ('va()o rating,  it  may  he  best,  at  least  in  dry  sec- 
tions, to  <-iiltirate  itnd  depend  upon  a  second  growth  of  the  feeding 
roots  for  the  proi>er  maturing  of  the  crop.  The  existing  soil  condi- 
tions must  determine  the  advisability  of  cultivating  after  the  appesr- 
imcc  of  the  feeding  roots. 

FRiriflNO. 

Hy  lli(>  |)ixi('ess  of  pruning,  t)io  e.'^cess  .shoots  from  the  rootstock  in 
removed  iind  the  formaticm  of  fewer  but  at  the  same  time  stronger 
vines  is  favored.  Tim  rootstock  itself  also  is  reduced  to  an  acceptable 
form  jiihI  suiliiMc  depth  Ih'Iow  the  surface  of  the  soil,  and  the  fonni- 
tion  of  undesinilile  runners  is  retarded  or  suppressed.  The  yoriring 
over  of  the  ground  incident  to  pruning  also  is  an  ii 
cuiiivalion. 

Within  ccriJiin  limits  determined  by  local  eonditic 
the  growing  period  autl  the  time  of  riiwning  may  be 
eiirliness  or  lateness  of  pruning.  The  general  prai 
eiirly  in  the  spring,  tlie  exiu't  time  l)eing  determined  I 
the  lo.-aIily. 

.\  coininoii  practice  is  lo  draw  four  or  five  fum 
jilow  1)11  each  side  of  the  row,  turning  the  earth  aws 
'I'lie  vai'd  is  tlicn  cros-^- plowed  in  a  similar  manner, 
a  >]nal]  undisiiirlied  s(piare.  The  earth  is  then  h< 
away  from  (he  mots,  and  the  suixtrfluous  roots  and  : 
witJi  ail  iiicli  or  two  of  the  fop  of  the  nnit  crown,  a 
;-lnii'p  knifi'.  Aftei'  pruning,  the  lioe  is  used  to  p 
iiIKin  I  lie  liill.  i-ovcringlhe  rootstock  to  a  dei»th  of  2i 
nnich  jiruuing  by  lids  niclJUHl  causes  disease,  and  fi 
]ii'iLning  causes  the  Jale  condiig  out  of  the  overprune  j 

Aiiollicr  inclliod  wljicli  otlVrs  >t'veral  atlvanfages 
i-  lu  jiii'pai'c  llic  gi'ound  by  plowing  as  In-foiv.  usinj^ 
plow  in  drawing  (he  lust  two  fni-rows.  TJie  hill  is  not  dug  into,  but 
in-leiid  a  >]iaip  >i.adc  is  used,  with  which  each  side  of  the  hill  is  cut 
doun  on  a  slant  froui  l.>|>  to  l.oitoin.  leaving  the  hill  about  4  inches 
-rpiai'i'  a(  tile  fop  and  iL*  to.  II  incrhcs  square  at  the  bottom.  With 
ihi-  rn.-tliod  baking  of  the  soil  over  Ihe  hill  is  avoided  and  the  new 
-Iio..t.-  .'ome  llii'oiigli  much  more  easily.  The  pruning  is  more  e%-en 
an<l  (lie  riMif^tock  suifers  less  from  wounds  an<l  bruises  than  by  the 
fonuei'  nieth<id. 


TRELLISES. 

Except  in  the  hop-growing  regions  of  New  York,  the  use  of  hop 
oles  (fig.  3)  has  been  largely  discontinued  in  those  regions  where 
lere  is  a  scarcity  of  available  timber,  and  even  in  heavily  wooded 
Ktions  many  growers  have  dispensed  with  them.  This  is  not 
ue  to  the  labor  and  expense  of  handling  alone,  but  experience 
as  proved  that  the  advantages  of  growing  hops  on  strings  so 
ir  surpass  the  growth  on  poles  that  it  is  only  a  question  of  time 
hen  poles  will  be  almost  entirely  abandoned.     The  hops  are  health- 


ier on  strings,  more  successfully  sprayed,  mature  earlier,  are  usually 
richer  and  brighter,  arm  out  lower,  and  are  not  so  leafy;  they  do  not 
wind-whip  so  readily,  can  be  picked  cleaner,  and  are  much  more 
easily  torn  down  for  picking.  Alho  the  hops  can  bo  picked  without 
cutting  the  vine,  a  practice  which  is  harmful,  since  it  prevents  the 
return  of  materials  from  the  vine  to  the  n>ot  of  the  liop,  and,  by 
causing  a  loss  of  food  reserves  to  the  stock,  produces  a  weakening 
effect  on  the  succeeding  crop.  ^0 
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For  u  permanent  yard  some  form  of  tlie  wire  trellis  shown  in 
fig.  4  will  doubtless  give  the  Ix'st  satisfaction  in  most  sections. 
Ill  sections  wlu'it^  tinilwr  is  plentiful  tlie  first  cost  soinewhut  exceed? 
Unit  of  tlie  pole  svsti'ni,  liiii  ihe  siiviiig  in  labor,  the  udvniilagp- 
affonled  111  sprayiu}!,  and  llic  heavier  erop  obtained  bv  this  iiioilioJ 
have  iinifomily  reiliiced  the  trost  of  hop  proiluetion  where  jwles  Iiavr 
l)eeii  rephieed  by  wire  trellises. 

The  wire  trellis  is  ecmstnieted  in  almost  nnniberless  ways,  but  tlies' 
may  all  Im-  included  in  Iwii  jrcnerul  i-lasses  or  types — l]u>-hia:h  ami 


If  vlni'9  ou  li^h  win:  tnUlM. 

■  used,  and  upon  it  tW 


THE   HIGH   TRELLIS. 


'I'll!'  Iiiirli-wlre  ^^^tl■lll  ^■<lll^i-l-.  e—entiiillv  in  setting  posts  at  every 
-ixlli  ur  'h.v.'iuIi  li'ill  tliniu.irli'MH  ili.>  yi.nl.  Over  the  tops  of  tlie^  I 
pu^l-  "ire>  ni'e  -irrlrhed  ;icr(i>-  (lie  yard  each  way  at  right  aiiglw 
llifr.  .'.1.  I'()>is  aiv  also  >!■(  al  the  end>  of  il»'  intervening  i-ows,  be- 
iwceii  whir-li  wirr-  lire  stretched  over  tlie  I'ows.  These  wires  are 
I'a-teiied  li.  the  ero-  wir<->.  au.I  >lriiij:>  led  uj>  to  (hem  from  the  liiH'^ 
support  Ihe  viu.^s. 

|-',.i'  ]i<j>t-.  whicli  may  be  eithei'  s|.lit  oi"  siiwed  linilKT,  suitable  hart' 

wood  111'  <-reo,-oteil   pine  is  ii-ed.     These  posts  sire  usually  from  -J  t*-^ 

r.  iri<'he>  in  diiimeter  and  liO  feet  Imig.     The  end  posts  sliould  not  b*" 

les>  Ihiiii  l'>  by  tl  iuelies,  I111I  somewhiil  lighter  lindx-i-s  may  be  used  ft>' 
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r  supports.  The  jxwtH  are  set  from  IJ  to  2  fwt  in  the  groimd, 
lerior  ones  upright,  those  in  the  outside  rows  inchutng  some- 
iiitwnrd.  At  a  distance  of  about  14  feet  outward  from  tlic 
f  each  Piid  post  an  iinthor.  made  of  ti  piece  of  fiml>er  (>  by  C> 
and  4  feet  loTJg,  is  Iniriod  at  a  depth  of  4  to  (>  feet,  according 
tenat'ity  of  the  soil.  Anchors  made  from  h)cust  are  prefemnl, 
«  of  the  lasting  qnality  of  the  wood.  A  Ktrong  guy  wire  is 
■oni  tlie  top  of  the  post  and  fastened  seciin^ly  to  flie  anchor;  or 
"ing  wire  may  l>e  run  over  the  top  of  tlie  end  post  and  down  to 
■chor. 

permit  easier  access  to  the  field,  posts  are  fre<|nenlly  placed  at 
Ab  of  alternate  rows  only.  The  string  wires  of  the  rows  with- 
d  posts  are  then  either  run  over  tlie  end  cross  wire  to  the  ground 
DC^ored  or  they  are  forked  and  fastened  to  the  end  jwsts  on 


Fio.  S.— FIpM  of  hops.  sh<i«inp  rtitiiiln  oHhc  ilmp-win'  Ir-.-Mi^  ami  mrllioil  "f  ptikhiB. 

side.  For  the  princijial  or  cross  wii-es  running  acniss  the  field 
sliortest  way  and  fastened  on  the  lo|)  of  each  post  with  heavy 
les,  Xo,  0  annealed  iron  win-  is  nsi^l.     TheM>  wires  are  keyed  up 

and  fastened  securely  to  anclmrs  at  each  end.  For  the  other  or 
ig  wires  Xos.  Oi  to  8  annealed  irini  wires  niiiy  Im-  used.  On  the 
rt  improved  or  drop-wire  trellis  sJiowii  in  ligiiiv  5  the  siring  win's 
held  in  place  underneatli  the  ir<»s  win'  hy  ^liorl  S-hooks  niaile  of 
'2  wire.  At  picking  time  llie  stiing  wiivs  mny  Im'  imlnKiked  and 
down,  thus  bringing  the  lio])^  williin  easy  reach  of  the  pickers. 
s  trellis  can  usually  l»e  eiv<ted  ui  ii  '-osl  of  fniin  ijiSO  to  $110  an 
J,  and  twine  for  snj)pi)nirig  the  vines  necessitates  an  annual 
enditnre  of  about  $■">  an  acn-. 
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In  another  successful  form  of  this  system  an  additional  wire, 
known  as  the  "  breast  wire,"  runs  over  each  row  below  and  parallel  to 
the  string  wire  at  a  height  of  about  6  feet  from  the  ground.  The 
strings  rise  vertically  to  the  breast  wire ;  then  they  are  taken  on  the 
slope  to  the  top  or  string  wire,  which  is  above  the  next  row  of  hills. 
The  angle  of  the  sloping  string  is  affected  by  the  distance  between  the 
rows  as  well  as  by  the  height  of  the  breast  wire.  The  steeper  the  slope 
the  better  the  growth  of  the  vine.  At  half  slope  hand  training  will 
be  necessary,  but  a  flat  slope  gives  better  exposure  to  the  sun  and 

• 

increases  productiveness. 

THE  LOW  TBELUS. 

The  low  form  of  trellis  appears  in  several  modifications.  In  one 
form  poles  about  8  feet  long  are  set  at  each  hill.  Over  the  tops  of  the 
poles  wires  are  run  the  full  length  of  the  yard  each  way,  crossing  at 
right  angles.  The  vines  are  led  up  the  poles  or  stakes  and  then  find 
support  on  the  wires.  In  many  cases  stout  twine  is  used  instead  of 
wire,  and  in  some  instances  the  j)oles  are  set  at  every  third  hill. 

Except  in  situations  swept  by  strong  winds,  the  high  trellis  is 
much  more  satisfactory.  It  is  a  permanent  structure  which  gives  easy 
access  for  teams  to  every  part  of  the  yard.  The  hops  receive  more  uni- 
form exposure  to  light  and  air  and  are  in  consequence  better  de- 
veloped. Cultivation  is  not  interfered  wuth  by  drooping  arms  so 
much  as  in  the  low-trellis  system.  The  hops  can  be  readily  sprayed 
even  at  picking  time,  when  the  worst  attacks  of  lice  are  likely  to  occur. 
Since  a  hop  vine  will  not  follow  a  horizontal  support,  when  it  reaches 
the  wire  or  string  of  the  low  trellis  it  must  be  trained  by  hand,  thus 
materially  increasing  the  cost  of  cultivation. 

SYSTEMS  OF  TEAINING. 

STRINGING. 

Where  the  high- wire  trellis  is  employed,  cotton  cord  is  used  to 
form  supports  for  the  vines  until  they  reach  the  wures.  The  string 
consists  of  two  portions  knotted  together;  one,  a  cord  4  feet  long 
having  a  breaking  strain  of  SO  pounds,  is  attached  to  the  wire,  and 
(he  other,  a  cord  15  feet  long  having  a  breaking  strain  of  20  pounfe 
is  tied  to  a  small  stake  set  in  the  hill.  The  smaller  cord  is  strong 
enough  to  support  the  vine  until  it  reaches  the  heavier  cord  at  the 
top.  Good  hemp  is  often  used  for  the  top  string  instead  of  cotton 
cord.  The  string  may  be  fastened  to  the  wires  by  means  of  a  special 
knot-tying  device  attached  to  the  end  of  a  long  pole,  but  the  pl^^ 
pursued  in  the  trellis  fields  where  the  drop- wire  system  is  used  ^^ 
simply  to  unhook  and  lower  the  string  wire  (fig.  5),  to  which  the 
strings  may  then  be  attached  by  the  workmen  while  standing  on  the 
ground.     The   strings,    vhich   are   cut   to  the   desired   lengths  and 
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notted  in  advance,  are  fastened  to  the  wires  about  20  inches  from 
point  on  the  wire  directly  over  the  center  of  each  hill.     Usually 
•ut  two  strings  are  used  for  each  hill,  and  when  all  have  been  fas- 
ened  to  the  wire  it  is  again  hooked  up  in  place  on  the  cross  wires. 

Another  plan  is  to  use  a  "  trellis  wagon,''  on  which  is  a  platform 
)f  such  elevation  that  the  workmen  thereon  may  move  about  freely 
)eneath  the  wires  while  attaching  the  strings.  The  wagon  follows 
he  string  wire  across  the  field.  Two  or  three  men  on  the  wagon 
will  put  the  strings  on  two  wires  as  fast  as  the  team  can  walk.  Four 
aien  following  the  wagon  can  fasten  the  ends  of  the  strings  to  small 
?takes  set  in  the  ground  at  each  hill. 

In  the  pole  yards  of  New  York  a  loop  in  one  end  of  the  string  is 
passed  over  the  top  of  the  pole  by  means  of  a  forked  stick,  and  then 
drawn  taut.  The  remaining  end  is  then  fastened  to  the  adjacent  pole 
in  the  next  row  about  5  feet  from  the  ground.  Frequently  another 
string  is  fastened  from  pole  to  pole  at  the  same  distance  above  ground. 

TBAINING. 

AMien  the  young  vines  are  about  2  feet  long  training  is  begun. 
Usually  the  four  runners  most  closely  approaching  in  length  the  aver- 
age of  the  field  are  selected  from  each  hill  and  the  remainder  are 
cut  off.  In  case  of  an  uneven  stand  it  may  be  well  to  cut  off  the  whole 
field  and  wait  for  the  second  set  of  runners.  However,  vines  which 
may  be  inferior  at  first  sometimes  develop  a  vigorous  growth  after 
they  have  reached  a  length  of  4  or  5  feet.  As  a  general  rule,  in  all 
light  producing  sections  it  is  advisable  to  train  the  first  runners;  in 
heavy  producing  sections  the  second  runners  should  be  chosen.  .  Two 
runners  are  usually  trained  to  each  string,  care  being  taken  to  twine 
them  from  left  to  right  about  the  string. 

In  the  New  York  yards  many  farmers  train  seven  vines  up  each 
pole,  three  for  the  long  string  and  two  each  for  the  other  string  and 
the  pole. 

PICKING. 

TIME  TO   PICK. 

The  time  when  hops  should  be  picked  varies  with  the  locality,  the 
season,  and  the  variety  cultivated.  AATien  the  acreage  is  large  there 
is  a  tendency  to  start  picking  before  the  crop  is  fully  mature,  as  other- 
wise a  portion  may  be  lost  through  becoming  overripe.  Also  a  great 
consideration  with  many  growers  is  the  early  securing  of  pickers. 
To  this  end  it  is  customary  in  some  sections  to  plant  an  early-bearing 
variety,  e.  g.,  Fuggles,  which  ripens  from  a  week  to  ten  days  earlier 
than  the  other  standard  varieties  and  enables  the  grower  to  begin 
picking  so  much  earlier. 
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A  second  consideration  is  the  capacity  of  the  drying  plant  to  handle 
the  crop  as  fast  as  harvested.  If  the  acreage  is  large  and  the  crop 
heavy,  the  facilities  for  handling  and  drying  the  hops  will  be  taxed 
to  their  utmost,  and  if  more  hops  are  picked  than  can  be  put  upon 
the  kilns  and  dried  without  delay  they  undergo  heating  and  are 
thereby  seriously  damaged  in  quality  or  lost  entirely.  Because  of 
inadequate  facilities,  therefore,  growers  frequently  begin  picking 
before  the  hops  are  ripe  and  continue  picking  after  they  have  passed 
what  is  recognized  as  the  most  suitable  stage  for  harvesting. 

A  third  consideration,  which  is  recognized  by  all  progressive  grow- 
ers, is  the  effect  of  the  picking  time  upon  the  quality  of  the  product. 
The  development  of  the  essential  oil,  the  desirable  soft  resins,  and 
other  valuable  constituents  reaches  its  height  about  the  time  the  hops 
become  fully  ripe,  in  which  condition  they  are  generally  regarded  as 
possessing  the  finest  flavor. 

From  the  standpoint  of  the  consumer  the  time  of  picking  is  a 
matter  of  great  interest,  and  it  should  be  also  to  every  grower,  as  a 
mii(!h  higher  quality  of  hops  would  result  from  picking  at  the  proper 
time.  However,  for  reasons  previously  mentioned  it  is  often  very  dif- 
ficult to  secure  pickers  when  the  crop  is  just  ripe.  In  addition  to  the 
difficulties  just  mentioned,  the  several  parts  of  the  field  rarely  ripen 
exactly  together;  often  when  a  field  is  practically  level  slight  varia- 
tion in  quality  of  soil  or  moisture  content  will  result  in  unevenness 
in  ripening,  and  while  it  is  customary  in  picking  to  work  around  and 
through  the  field,  choosing  first  the  ripe  jxu'tions,  it  is  rarely  pos- 
sible to  pick  all  of  the  crop  at  the  most  desirable  degree  of  ripeness. 

While  "growers  recognize  in  a  general  way  the  importance  of  a 
proper  picking  time,  the  disadvantages  arising  from  a  disregard  of 
Hiis  time  are  not  appreciated  by  all.  There  are  several  important 
objections  to  improperly  picked  hops  which  reduce  their  market 
value. 

DISADVANTAGES   OF   UNRIPE   HOPS. 

Unripe  hops  contain  more  water  in  proportion  to  their  weight  of 
dry  substance  than  those  which  are  ripe:  consequently  in  dr^'ing  the 
^'  conversion  ''  is  not  so  high;  that  is,  the  ratio  of  the  dry  hops  to  the 
weight  of  green  hops  j)ut  upon  the  kiln  is  smaller  when  the  hops  are 
unripe.  Unripe  hops  are  also  more  difficult  to  dry  on  the  kiln,  prob- 
ably because  of  their  higher  water  content  and  tendency  to  pack 
together  as  soon  as  wilted,  and  also  they  do  not  keep  so  well  when 
stored.  Since  the  lupulin  in  unripe  hops  has  not  reached  its  full 
development,  there  is  an  absolute  loss  of  weight  by  picking  in  this 
condition.  The  aroma  is  not  so  well  developed  and  the  amount  of 
resins  is  smaller  in  the  unripe  hop.  Not  only  is  there  a  loss  of  weight 
due  to  too  early  picking,  but  ])ractically  all  of  the  desirable  qualities 
n  which  the  value  of  the  hop  depends  are  also  in  large  measure 
Lshed. 
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TESTS  FOB  BIPE  HOPS. 

neans  of  certain  practical  tests  the  degrees  of  ripeness 
ity  for  picking  of  the  hop  may  be  readily  determined, 
i^biles  or  cones,  which  are  bright  green  in  color  in  the 
state,  change  gradually  to  a  bright  yellowish  green  as 
ch  ripeness.  This  is  not  always  an  exact  test,  as  the  col 
hat  dependent  upon  the  soil  and  some  other  factors,  f 
.ave  a  greenish  color  when  they  are  ripe.  Sometimes  in  I 
id  by  the  wild  morning-glory  a  yellowing  of  the  cones 
which  is  not  due  to  ripening,  but  rather  indicates  an  unhei 
ion  in  the  plants  themselves,  (-2)  Immature  hops  are  sofi 
s  and  have  no  resiliency  or  elasticity.  As  they  ripen,  how 
become  more  and  more  elastic,  and  if  .slightly  compn 
sn  the  fingers  will,  on  being  released,  assume  at  once  their 
ondition.  {3)  When  hops  have  a  crisp  feeling  and  give  1 
ling  sound  when  crushed  in  the  hand  they  are  regarded  as 
"he  so-called  seeds  of  the  hop  ai"e  in  reality  fruits,  the  seed  1: 
;d  by  a  closely  adhering  pericarp,  which,  when  the  hop  is 
on  a  dark  purple  color.  At  this  time  also  the  seeds  fill  out 
e  hard,  (o)  The  bracts  at  the  point  of  the  cone  close  as  ri 
regresses,  and  the  cones  themselves  feel  sticky  or  greasy, 
ture  hops  have  little  odor  aside  from  the  natural  green  or  ] 
intil  they  are  near  ripeness,  when  the  characteristic  lupulin 
es  very  marked.  (7)  As  the  hops  approach  maturity  the  n 
e  leaves  change  from  light  green  to  dark  green,  while  tho; 
ver  part  of  the  plant  liirn  yellowish  and  dro])  off. 

CUBING, 
THE   OBJECT   OF  CURING. 

primary  object  of  curing  ho|»s  is  to  reduce  rapidly  their  i 
antent  to  such  a  degree  that  they  may  l)e  safely  stoi-ed  and 
rties  preserved.  Hops  must  be  dried  soon  after  their  ren 
the  vines,  as  otherwise  they  undergo  a  process  of  oxidatic 
ig  which  seriousl}'  injures  their  JtpiK'ariiiice  as  well  as 
.  and  other  valuable  qualities.  According  to  the  variety 
jgree  of  ripeness  when  gathered.  froJily  picked  hops  coi 
75  per  cent  of  moisture,  but  when  in  a  dry  state  fit  for  stc 
irketing  they  should  contain  only  from  10  to  14  per  cer 
ire.  Increased  knowledge  uf  the  constituents  and  properti 
las  extended  the  idea  of  curing  to  include  the  production 
•hich  not  only  has  a  fine  pJiysical  appearance,  but  which 
ns  the  maximum  amount  of  the  desirable  principles  upon  w 
Tinsic  value  is  based.  The  most  iniportant  of  these  princ 
e  tannin,  found  mosllv  in  the  Imicts  of  the  cone,  the  soft  rt 
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the  volatile  oil,  and  the  bitter  principles  which  occur  chiefly  in  the 
lupulin.  Curing  is  all  too  frequently  conducted  with  regard  to  the 
physical  appearance  alone,  and  the  methods  employed  often  injure 
the  quality  of  the  hop  through  their  harmful  effects  on  the  oil,  lupu- 
lin, etc. 

THE  THEORY  OF  DBYINO. 

The  removal  of  moisture  from  hops  constitutes  drying.  In  the 
atmosphere  this  is  ordinarily  accomplished  by  evaporation,  a  process 
which  is  dependent  upon  the  ability  of  the  air  surrounding  the  dry- 
ing hops  to  carry  off  the  surface  moisture  in  a  vaporized  state.  The 
amount  of  moisture  in  the  form  of  vapor  which  the  air  can  take  up 
dei^ends  upon  its  dryness,  since  there  is  a  maximum  amount  of  vapor 
which  the  air  can  contain.  When  this  maximum  is  reached  the  air 
is  saturated  or  at  the  dew  point  and  will  take  up  no  more  moisture. 
In  order  that  drying  may  jDroceed  the  saturated  air  must  be  con- 
stantly replaced  by  drier  air,  and  a  brisk  artificial  circulation  there- 
fore hastens  the  j)rocess. 

The  ability  of  the  air  to  take  up  moisture  varies  with  its  tem- 
perature, and  an  innnediate  effect  of  heat  on  the  atmosphere  is  to 
increase  its  capacity  to  absorb  aqueous  vapor;  for  example,  it  has 
been  detennined  that  the  moisture  in  10.000  cubic  feet  of  air  sat- 
urated with  aqueous  vajwr  at  02°  F.  weighs  8.81  pounds.  On  raising 
the  temperature  of  the  air  to  82°  F.  the  10,000  cubic  feet  of  air  can 
take  u[)  7.8^)  pounds  additional  moisture;  and  by  increasing  the  tem- 
perature to  122^  F.  42.01  i)oun(ls  additional  can  be  carried.  If,  hovr- 
ever,  the  air  at  i\'2°  F.  is  onlv  half  saturated,  10,000  cubic  feet  will 
contain  but  4.1  jmunds  of  moisture;  then  raising  the  temperature  to 
82'  F.  will  enable  the  10,000  cul)ic  feet  to  take  up  12.27  pounds  addi- 
tional, and  in('reasin<r  the  temperature  to  122°  F.  admits  of  47  pounds 
additional  being  carried. 

The  volume  of  air  necessary  to  effect  drying  within  a  given  time  is 
dependent  ui)on  its  temperature.     Because  of  its  greater  moisture- 
carrying  power  a  small   volume  of  air  at  a  high  temperature  will 
al)M)rl)  and  carry  away  an  amount  of  vapor  the  removal  of  which 
would  reciuirc  a  relatively  large  volume  of  air  at  a  low  temj^era- 
ture.     If  lialf->aturated   air  heated   to   102°    F.   in  passing  over  a 
moist  surface  at  the  rate  of  10,000  cubic  feet  per  minute  removed 
theivfrom   in  that  time  1:50  ])Oun(ls  of  moisture,  it   would  require 
about  twenty-three  minutes  to  carry  away  8,000  pounds  of  moisture. 
If,  now.  the  same  air  were  cooled  to  82°  F.,  10,000  cubic  feet  i^er 
minute  could  remove  about  12  j)ounds.  and  nearly  four  and  one-half 
hours  would  i>e  required  to  remove  8,000  pounds  of  moisture.     To 
carrv  awav  the  moisture  in  the  same  time  as  tho  air  at  102°  F.  a  vol- 
ume  of  ai)out  108.000  cubic  feet  per  minute  would  Ixi  required. 
;io4 


tice  it  has  been  found  that  tlie  air  driven  through  a  mass 
1  not  become  fully  saturated  with  moisture,  and  only  duri 
■  stages  of  diy-ing  does  the  amount  of  moisture  actua 
approach  the  quantity  which  would  be  removed  if  the  ! 
.s  full  capacity.  At  the  temperature  commonly  used  in  di 
■efore,  a  much  larger  volume  of  air  must  be  provided 
I  given  amount  of  moisture  than  apparently  would  be 
■om  a  consideration  of  the  figures  given. 
Jiin  degree  of  heat  is  always  advantageous  in  drying  he 
at  the  conditions  under  which  the  moisture  in  them  occu 
if  this  moisture  is  free  water  and  is  the  first  to  be  exhaust 
g.  The  rest  forms  a  part  of  the  sap  and  tissues,  and 
affects  the  physical  condition  of  the  drj'ing  hops.  Heat, 
he  temperature  of  the  tissues  and  cell  sap,  promotes  the  pi 
[rater  to  the  surface,  where  it  may  be  removed  by  vapori: 
n  artificial  supply  of  heat  is  also  necessary  to  replace  tl 
n  the  hops  by  the  process  of  vaporization;  otherwise  t 
;ure  of  the  moisture  held  in  the  cells  will  remain  so  low  ti 
)t  move  readily  to  the  surface  and  drying  will  be  retarded, 
ping  hops  good  results,  however,  are  not  obtained  men 
lying  a  higli  degree  of  heat  below  the  floor  of  the  ki 
>ps  are  piled  on  the  floor  at  a  depth  of  from  14  to  30  inch 
m  an  extremely  poor  conductor  of  heat.  Not  only  are  ( 
mselves  a  poor  conductor,  but  the  air  heavy  with  aquef 
ling  the  spaces  between  the  hops  offers  much  resistance 
sfer  of  heat.  It  thus  happens  that  when  heat  is  appli 
OOP  of  hops  the  moisture  of  the  lower  layers  is  driven  ( 
a  contact  with  them  becomes  saturated,  and,  rising  quick 
ito  contact  with  cooler  layers.  Here  the  saturated  air 
pith  the  result  that  its  moisture  is  condensed  and  deposit 
pper  layers  of  hops  until  they  become  wet  and  soaked.  1 
us  application  of  heat  thus  lesidts  in  the  lower  layi 
;  dried  out  and  overheated,  while  the  heat  gradually  worki 
through  the  wet  layers  of  hops  subjects  them  to  a  harm: 
;  process.  The  difficulty  is  frequently  increased  by  the  pri 
iming  the  hops,  as  in  this  way  the  overdried  layers  from  t 
,re  brought  to  the  surface  and  again  steamed  and  dried, 
vident  that  a  rapid  and  continuous  removal  of  moisture 
,  and  to  accomplish  this  draft  and  ventilation  are  necessa 
draft  is  necessary  to  insure  a  rapid  movement  of  the  heat 
igh  the  layers  of  hops,  since  by  rapid  replacement  of  the  i 
;t  with  the  moist  hops  time  is  not  afforded  to  approximi 
:  of  saturation:  hence  the  air  can  undergo  quite  a  degree 
n  the  upper  layers  without  reaching  the  dew  point  and  depi 
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iting  its  moisture.  Top  ventilation  is  necessary  to  remove  the  vapor- 
laden  atmosphere  from  above  the  hops;  otherwise  the  point  of  satura- 
tion would  be  quickly  reached  and  the  moisture  deposited  on  the 
sides  of  the  kiln  and  the  hops  themselves.  Ventilation  is  closely 
connected  with  draft  and  is  dependent  upon  it.  Conditions  which 
secure  good  natural  draft  usually  provide  sufficient  ventilation. 

Draft  and  ventilation,  as  well  as  drying  itself,  are  very  dependent 
on  the  temperature  and  humidity  of  the  atmosphere.  Draft  or  a 
definite  upward  movement  of  the  air  in  a  kiln  occurs  when  heat  is 
applied  at  its  base.  The  cold  air  outside  the  kiln  being  heavier 
than  the  warm  air  within  constantly  tends  to  establish  an  equilibrium 
of  pressure  by  flowing  down  to  the  base  of  the  heated  kiln.  As  a 
direct  consecjuence  the  heated  air  is  forced  upward,  and  the  cold  air 
taking  its  place  is  in  turn  heated  and  will  follow  the  same  course. 
A  continuous  circulation  is  thus  established,  its  velocity  and  volume 
(Icpciuling  on  the  difference  in  density  of  the  outside  air  and  the  air 
within  the  kiln. 

The  cliangcs  of  teniperatun*  in  the  external  atmosphere  have  very 
marked  inlhuMice  on  draft.  In  hop  drying  it  is  observed  that  the 
i)(»st  draft  is  usually  secured  alxuit  2  or  3  o'clock  in  the  morning. 
This  is  alxnit  th(»  time  when  the  greatest  temperature  differences 
cxiM  ])ctwe(Mi  the  outside  and  inside  air,  with  a  corresponding  differ- 
ence in  j)ressiire  resulting  in  increased  draft.  This  advantage,  how- 
ever, is  ljir<relv  offset  bv  the  <rreat  increase  of  humiditv  in  the  atmos- 
j)here  at  niglit.  In  the  daytiuK*  when  the  air  temperature  is  high 
i^reiit  (liihcnlty  frecjuently  arises  in  securing  a  draft  without  at  the 
Mime  time  overheating  the  hops.  Usually  a  difference  of  about  ."iO^  | 
F.  between  the  temj)erature  under  the  kiln  floor  and  that  over  the 
lop  of  the  kihi  is  necesMirv  in  California  to  cause  a  sufficient  pressure 
to  force  th(»  air  througli  the  hops.  In  Oregon  a  difference  of  W°  F.  i> 
generally  suilicient  to  accom|)lish  th(»  same  result,  the  reason  for  the 
(lillerence  biding  that  the  hops  are  not  laid  so  deep  on  the  floor  aiiJ 
twenty  to  twenty- four  hours  are  used  in  drying  as  against  ten  to 
twelve  hours  in  some  districts  in  California.  A.ssuming  that  a  differ- 
ence in  temp(»rature  between  th(»  atmosplnuv  and  the  air  in  the  kiln 
of  fi'om  oiV  to  r)()  F.  is  necessary  to  cause  a  draft  through  the  hopj^ 
it  i>  apparent  that  the  greatest  care  nnist  be  used  to  avoid  damage  to 
I  lie  ho|)s  through  overheating. 

Manv  of  the  dilliculties  attendant  on  the  use  of  natural  draft  have 
lu'cn  overcome  1)V  recourse  to  forced  draft.     By  this  means  a  large 
volume  of  air  is  driven  through  the  ho[)s,  instantly  setting  up  a  good 
circulation  of  air  and  rapidly  carrying  off  the  moisture,  so  that  the 
hops  do  nut  undergo  the  long  >weating  and  steaming  process  which 
is  a  necessary  accomj)animent  of  the  use  of  a  natural  draft.     Drying 
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x)ssible  also  at  a  much  lower  temperature,  and  this  method  presents 
iny  other  advantages,  among  which  is  absolute  control  of  a  low, 
jn  temperature,  giving  an  increase  of  soft  resins,  flavor,  aroma,  and 
sight. 

NATX7BE  OF  THE  CUBING  PROCESS. 

AXTien  the  hops  are  placed  upon  the  floor  of  the  kiln  the  cells  which 
mpose  their  tissues  are  still  alive.  Proper  curing  consists  in  bring- 
g  about  the  death  of  these  cells  through  the  gradual  withdrawal 

water  from  them  at  a  moderate  temperature.  Within  each  cell 
^  many  chemical  substances  which  remain  separated  so  long  as  the 
11  is  alive,  but  which  are  thrown  out  of  solution  by  the  loss  of  water 
cm  the  cell  and  left  in  a  form  in  which  they  are  very  readily 
luble.  If  the  removal  of  water  does  not  proceed  steadily,  or  if  the 
ipors  are  allowed  to  settle  back,  moisture  condenses  on  the  hops  and 

readily  reabsorbed  and,  coming  in  contact  with  the  readily  soluble 
ibstances,  dissolves  them.  In  this  condition  these  substances  cause 
ackening  or  discoloration  and  the  hops  are  injured  in  other  ways. 

Death  of  the  cells  mav  be  caused  without  much  water  loss  bv 
idden  exposure  to  high  temperature.  In  such  a  case  the  chemical 
ibstances  no  longer  remain  separated,  but  flow  together  and  form 
ew  compounds  with  resultant  changes  in  color,  aroma,  and  other 
iCsirable  qualities.  The  cells  may  sustain  a  considerable  water  loss 
•efore  they  are  killed,  provided  the  temperature  is  kept  below  a  cer- 
ain  point  (about  110°  F.).  As  soon  as  the  death  of  the  cell  occurs 
ind  the  flowing  together  of  its  compounds  begins,  drying  should  be 
forced  somewhat  more  rapidly,  in  order  to  reduce  the  amount  of  water 
present  as  fast  as  possible,  but  even  in  this  stage  of  drying  the  tem- 
perature can  probably  not  long  exceed  140°  F.  without  injury  to  the 
quality. 

PRACTICAL  DRYING. 

The  most  important  and  at  the  same  time  the  most  difficult  part  of 
l^op  production  is  proper  drying.  No  other  factor  affects  the  quality, 
appearance,  and  market  value  as  much  as  the  manner  in  which  the 
"^ops  are  handled  during  the  curing  process. 

In  the  drying  process  three  factors  are  of  primary  importance, 
fhese  are  (1)  degree  of  temperature  used;  (2)  length  of  time  of 
Irving;  (3)  volume  of  air  passing  through  the  hops.  Also,  in  drying 
U  a  very  low  temperature  the  humidity  of  the  air  is  an  important 
actor.  Only  the  first  two  of  the  factors  mentioned  have  been  gen- 
rally  recognized,  and  the  high  temperatures  used  at  present  are  the 
ssult  of  shortening  the  time  of  drying.  It  is  possible  to  diminish 
le  temperature  materially  without  lengthening  the  time  of  drying 
''  forcing  through  the  hops  a  large  volume  of  air  at  low  temperature. 

304 
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The  first  care  is  to  properly  lay  the  hops  on  the  drying  floor.  They 
should  be  spread  out  evenly  and  loosely  to  a  depth  of  14  to  24  inches, 
depending  upon  the  ripeness.  In  an  uneven  floor  the  heat  will 
break  through  first  in  the  thinner  places,  which  quickly  become  dry, 
while  the  thicker  portions  remain  damp.  If  the  hops  are  trampled 
or  otherwise  packed  together  on  the  floor  the  heat  will  not  readily 
pass  through  them  and  drying  is  rendered  uneven.  Some  practical 
growers  set  a  stout  wire  screen  of  about  5-inch  mesh  at  the  desired 
height  above  the  floor  and  the  hops  emptied  from  the  bags  upon  this 
fall  lightly  and  evenly  to  the  floor  beneath.  The  top  is  then  carefully 
leveled  with  a  rake. 

As  soon  as  the  floor  is  laid  the  fires  are  started  and  the  heat  is 
gradually  brought  up  to  the  desired  point.  In  from  three  to  five 
hours  tlu*  hops  will  have  become  heated  throughout  and  sufficient 
moisture  will  be  driven  off  so  that  the  hot  air  will  readily  pass 
through  them.  Until  this  point  is  reached  the  temperature  must  be 
closely  watched,  as  too  rapid  firing  at  first  will  cause  the  under 
layers  to  scorch.  In  sections  where  drying  is  accom})lished  in  ten 
to  twelve  hours  a  very  conunon  practice  is  to  turn  the  hops  with  a 
wo()(l(Mi  barley  fork  when  the  lower  layers  are  dry  enough  to  rattle 
when  stirrcil.  This  should  be  done  only  when  absolutely  necessary, 
as  turning  breaks  and  shatters  the  hops  and  a  portion  of  the  lupulin 
is  lost.  Sinc(»  tlie  hops  can  not  \w  turned  evenly  this  practice  hinders 
uniform  drying. 

During  the  course  of  drying  sufficient  ventilation  must  be  provided 
to  carry  off  the  moisture  without  at  the  same  time  cooling  the  sides 
of  th(*  kiln  and  the  top  of  the  hops  enough  to  cause  the  moisture  to 
be  (li'j)osite(l.  AVarniing  the  air  and  the  sides  of  the  kiln  above  the 
hops  materially  aids  drying.  In  the  more  northerly  hop  regions  the 
most  successful  kilns  are  ceiled  to  the  top,  thus  better  retaining  the 
heat. 

The  almost  universal  failure  to  recognize  the  harmful  effects  of 
high  temperature  in  drying  has  caused  wide  diversity  in  practice. 
'J'emperatures  of  over  :!()()'  F.  are  not  uncommon.  That  this  is  far 
too  high  has  been  shown  by  experiments  nuule  in  the  field  with  hops 
cured  on  various  kilns  at  different  temj)eratures.  Aside  from  ruining 
the  flavor  by  overdrving  or  scorching,  there  is  a  distinct  loss  of  valu- 
able e>sential  principles  by  drying  at  high  temperatures.  The  vola- 
tile oil,  to  which  th(»  aroma  is  largely  due,  is  partially  evaporated 
and  the  lupulin  is  rendered  inferior,  since  the  amount  of  the  desirable 
soft  renins  becomes  ju'oportionately  less  as  the  drying  temperature  i- 
in<Teased.  The  best  temperature  for  drying  is  yet  to  be  determined, 
but  everv  cousideraticm  indicates  that  it  should  \ye  nuich  lower  than 
that  couimonly  employed,  probably  between  100^  and  140°  F.     Prac- 
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ical  experience  has  sliown  that  good  drying  may  be  accomplisl 
ith  a  temperature  of  110°  F.,  and  the  general  trend  of  opinion 
>ward  the  use  of  the  lower  temperatures  in  drying.  No  fixed  U 
erature,  however,  can  be  assigned  as  the  most  suitable  for  dryi 
ecause  a  degree  of  heat  which  at  one  stage  of  drying  would  proba 
e  detrimental,  at  another  would  have  no  injurious  effects.  In  tak: 
le  temperature  care  should  be  used  to  see  that  the  thermometei 
laced  where  the  heat  on  the  hops  is  greatest.  This  point  has  b< 
ound  to  be  just  below  the  drying  floor.  During  the  first  part  of 
Irving  a  thermometer  below  the  cloth  of  the  drying  floor  will  regis 
ligher  than  one  placed  on  the  floor  at  the  bottom  of  the  hops,  e 
me  placed  just  above  the  hops  will  register  30°  to  40°  lower  ui 
drying  is  perhaps  half  finished  or  until  the  heat  breaks  through 
hops.  During  this  period  of  drying  the  heat  is  concentrated  on 
lower  layers  of  hops,  and  here  the  greatest  care  is  necessary  to  av 
injury,  ^\^len  the  heat  begins  to  break  through  the  hops  the  up] 
thermometer  will  show  a  rapid  rise  of  temperature,  while  the  < 
below  the  floor  will  show  a  decline.  From  this  point  on'  to  the  end 
the  drying  the  two  thermometers  will  show  approximately  the  sa 
degree  of  temperature. 

As  already  stated,  hops  are  frequently  cured  in  from  ten  to  twe 
hours,  but,  other  conditions  being  equal,  a  higher  temperature  m 
be  used  than  when  the  time  is  extended  to  eighteen  or  twenty  hoi 
The  advantages  of  slower  curing  or  curing  at  a  lower  temperat 
should  be  universally  understood  by  liop  growei-s.  Even  a  mod 
ately  high  temperature  continued  too  long  will  damage  the  qua! 
of  the  hops,  the  same  as  too  high  a  temperature.  In  order  that 
bops  may  be  dried  at  as  low  a  temperature  as  can  be  made  to  do 
work  a  strong  draft  is  necessary  during  the  drying  to  continuou 
carry  off  the  moisture  from  the  hops.  There  is  no  doubt  (hat 
principle  of  the  air-blast  kiln  at  present  most  satisfactorily  me 
these  requirements. 

No  definite  rule  has  yet  been  given  for  deteimining  when  hi 
are  sufficiently  dried.  The  condition  in  which  they  may  be  saf 
removed  from  the  kilns  can  at  present  be  told  only  by  experiei 
The  amount  of  drying  will  vary  from  day  to  day.  being  depend 
upon  weather  conditions  and  the  ripeness  of  the  hops.  In  g 
eral,  drying  should  continue  until  nearly  all  the  stems  or  cores 
shriveled,  but  are  still  soft  and  pliable.  If  overdried,  the  ste 
crumble  and  break  readily,  and  the  lupulin  loses  its  bright,  cl 
yellow  appearance  and  turns  brown.  If  hops  are  taken  off  the  ki 
slack  or  underdried  they  are  very  apt  to  heat,  which  turns 
lupulin  brown,  and  to  develop  a  sour  musty  smell  which  ma 
them   undesirable.     If  they  are  high  dried  or  overdried  they  \ 
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break  badly  and  become  chaffy,  and  they  also  develop  a  burnt, 
peanutty  odor. 

The  thin  leaflike  portions  of  the  hop  usually  become  dry  enough 
to  break  readily  by  the  time  the  stems  are  dried  sufficiently  to  make 
safe  the  removal  of  the  hops  from  the  kibi.  This  condition  may  be 
remedied  by  closing  the  ventilators  half  an  hour  before  the  drying 
is  finished.  This  will  also  somewhat  restore  hops  that  have  been 
overdried,  as  the  further  escape  of  moisture  from  the  kilns  is  pre- 
vented, which  then  tends  to  equalize  in  the  hops,  soon  softening  and 
toughening  them.  Many  careful  dryers  make  a  regular  practice  of 
gradually  closing  the  ventilators  as  drying  proceeds,  and  finish  the 
kiln  with  them  tightly  closed.  The  same  result  may  be  indifferently 
accomplished  by  opening  all  the  doors  of  the  kiln  and  letting  the 
hops  cool  for  about  an  hour,  as  by  this  process  they  absorb  moisture 
from  the  air  and  become  less  brittle. 

SULPHURING; 

The  practice  of  sulphuring  hops,  which  is  now  almost  universal 
is  a  response  to  the  demands  of  the  market  chiefly  for  the  pale 
yellowish  green  grades.  The  use  of  sulphur  not  only  gives  the 
hops  the  desirable  yellow  color,  but  makes  them  more  uniform  in 
appearance,  thus  increasing  their  salability.  Many  dealers  are  | 
guided  more  bv  color  than  by  other  qualities,  and  such  dealers  have 
been  known  to  rate  unsulphured  hops  as  inferior,  while  sulphured 
iiops  from  the  same  field  were  classed  as  choice. 

Th(»  use  of  sulphur  improves  the  color  by  bleaching,  injures  the 
micro-organisms  present,  thus  probably  improving  the  keeping  qual- 
ity, anil,  according  to  a   widespread  belief,  accelerates  the  drying. 
The  suli)hur  is  usuallv  burned  beneath  the  kiln  floor  at  the  com- 
mencement  of  drying.     The  usual   practice  is  to  use  from  2  to  G 
pounds  of  sulphur  for  each  100  pounds  of  undried  hops.     The  action 
of  the  sul})hur  is  most  energetic  while  the  hops  are  yet  fresh  and 
damp.     Only  refined  sulphur  of  guaranteed  purity  should  be  used, 
as  the  crude  sort  usually  contains  impurities  which  may  injure  the 
(|uality  of  the  hops.     The  best  results  are  secured  with  what  is  known 
commercially  as  rock  sulphur.     Roll  sulphur  differs  from  this  only 
in  the  form  in  which  it  is  cast  and  has  no  greater  bleaching  powder. 

TYPES   OF   KILNS. 

With  respect  to  construction,  there  are  many  kinds  of  kilns.  What- 
ever kind  of  structure  is  used  for  drying  hops  certain  features  are 
essential,  and  these  may  be  comprehended  in  the  description  of  a 
typical  kiln.  As  regards  methods  of  operation  in  the  United  States 
two  general  types  must  be  recognized.     In  the  stove  kiln  the  hops 
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ire  heated  by  a  stove  or  furnace  placed  under  the  floor ;  in  the  air- 
)last  kiln  a  current  of  heated  air  from  the  outside  is  forced  in  by  a 
fan. 

The.  Store  Kiln. 

This  type  of  hop  drier  consists  essentially  of  a  furnace  room  heated 
oy  a  large  stove  or  furnace  and  a  drying  room  immediately  overhead, 
into  which  the 
lieated  air  from 
the  furnace  passes 
through  cracks  in 
:he  floor.  The 
stove  may  be  sit- 
uated in  the  center 
of  the  furnace 
room,  hut  is  com- 
monly placed  nt 
one     side    and    so 


.-Groiuid-aoarplaijorst 


arranged  that  the  firing  ciin  be  done  from  the  outside.  A  very  suc- 
cessful type  of  kiln  is  shown  In  figures  6,  7,  8,  and  !).  This  combines 
the  features  of  the  simple  furnace  room  with  those  of  ii  style  of  kiln 
used  on  the  Pacific  coast  and  known  as  the  "  double-hopper  "  kiln. 
The  building  is  a  well-sided  fnmie  3()  feet  square  and  measures  32 

feet  to  the  plate, 
from  which  the 
four-sided  roof  is 
carried  up  at  one- 
half  or  two-thirds 
pitch.  At  the  top 
an  opening  8  feet 
square  is  left,  over 
which  is  built  the 
ventilator  or  cu- 
pola to  a  height  of 
12  feet.  Two,  or 
sometimes     four, 

FK1.7.-PlaDolH«>nd  or  drying  flnoriilstnvc  kiln.  -^huttcrS,   hinged  tO 

the  sides  of  the 
cupola  at  the  top,  are  fitted  with  roi>es  and  pulleys,  by  means  of 
which  they  may  be  opened  aiid  closed.  Six  feet  below  the  plate,  or 
26  feet  from  the  ground,  are  placed  the  joists  which  support  the  dry- 
ing floor,  which  is  composed  of  slats  1  to  2  inches  wide  carefully 
spaced  at  the  thickness  of  one  slat  apart  (fig.  7).     Over  the  slats  is 
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stretched  a  kiln  cloth  or  carpet  of  8  to  10  ounce  jute,  similar  in 
quality  to  the  ordinary  barley  sack.  From  the  drying  floor  to  the 
plate  the  inner  wall  of  the  kiln  is  ceiled  in  order  to  retain  the  best 
In  humid  regions  the  best  resiilts  are  secured  when  the  ceiling  is 

carried  up  on  tbe 
rafters  nearly  to 
the  top  of  the  roof 
In  the  center  <4il 
the  room  bekit 
the  drying  floor  is 
a  second  inclosmti 
18  feet  squBFtf, 
made  of  2  by  4 
inch  studding,  10 
feet  high,  and 
lathed  and  plas- 
tered on  the  out- 
ride  to   within  10 

MG  B-S,■cllo^aH!..alm^oIslo^,  tun.  incllCS  of  tllB  floOT. 

leaviiif^  next  the  ground  an  open  space  for  tlie  admission  of  air.  The 
draft  is  largely  controlled  by  means  of  large  doors  opening  to  the 
outside  from  th(;  lUiiin  room.  In  the  ty|>e  of  kiln  without  the  hopper 
air  is  admitted  tliroiiL^ii  oppniiiirs  in  (li»  (irl-^ide  walls  clo^c  to  th" 
ground.  These 
draft  oi)enings  are 
provided    with 


which 


stroiifr 


-butters 

case    of 

winil  iirc  close 

the  windward   side 

to    ])revent    uneven 

drying. 

From  tlic  t<ip  of 
tlie    slmldinjr    used 


indo- 
1  run 
o   the 

nils, 


limlK'r 
sbiut 


outside 

whifh      Ibcy     join 

just    \n-U>\V   the  drv-    ^ o-  9--PiT-.pf«lvi.  „!  ■no\o  kiln  tut  pluns  ol  which  arc  shown  in 

ing     ll<H)r.     These  °^""''' "' '' ""''  ^' 

timbers  niv  likewise  lathed  and  plastered,  forming  as  it  were  a  huge 
hopi>er  l)elow  tlie  drying  floor  (fig.  8).  The  furnace  is  set  in  one 
side  of  this  inner  nioui,  and  the  large-  pipe  iherefrom  makes  a  circuit 
of  the  hopper  at  about  10  feet  fnmi  Ibe  ground  and  is  then  led  to  the 
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imney  outside.  This  kiln  may  be  single  or  double,  as  shown  m  fig- 
*s  6,  7,  and  8.  The  size  may  be  reduced  to  suit  the  needs  of  the  user, 
d  brick  or  stone  may  sometimes  be  used  with  advantage  in  its  con- 
iiction.  The  drying  floor,  however,  should  never  be  less  than  20 
?t  above  the  ground,  on  account  of  the  danger  of  scorching  the  hops. 
The  superior  advantages  claimed  for  this  kiln  are  the  even  distribu- 
m  of  the  heated  air  to  the  drying  floor,  the  strong  draft  induced 
'  causing  all  the  air  to  pass  in  through  the  small  furnace  room 
tiere  it  is  highly  heated,  and  in  the  distance  of  the  drying  floor  from 
e  furnace,  whereby  the  danger  of  scorching  the  hops  by  direct  radia- 
3n  is  largely  diminished.  In  this  kiln,  also,  the  objections  to  the 
al  hopper  form  are  largely  overcome,  since  the  lower  portion  of  the 
oodwork  does  not  come  so  close  to  the  stove  as  to  be  in  danger  of 
tching  fire. 

On  a  level  with  the  drying  floor  at  one  side  of  the  kiln  a  platform 
constructed,  from  which  the  green  hops  are  transferred  to  the  dry- 
ig  floor.  When  possible  the  kiln  is  erected  on  sloping  ground,  so 
lat  the  hops  may  be  unloaded  thereon  from  wagons,  which  approach 
le  kiln  on  a  driveway  formed  by  a  slight  embankment.  Inclined 
ooden  driveways,  as  shown  in  figure  14,  are  sometimes  used,  but  the 
ore  common  practice  is  to  bring  the  hops  from  wagons  on  the 
round  to  the  platform  by  means  of  an  elevator  (fig.  9). 
At  one  side  of  the  drying  floor  doors  sliding  vertically  permit  the 
Dps  to  be  readily  shoved  off  into  tlie  hop  car,  which  is  brought 
longside  the  kiln  with  its  top  just  below  the  level  of  the  floor 
fig.  8). 

The  "  double-hopper "  kiln  has  failed  to  realize  the  advantages 
oped  for  on  its  introduction  some  years  ago.  It  is  not  only  very 
able  to  destruction  by  fire,  but  the  lower  hopper  limits  too  much 
le  air  space  below  the  hops  and  does  not  give  the  necessary  draft 
b  the  temperatures  most  suitable  for  curing. 

The  Air-blast  Kiln. 

The  desirability  of  maintaining  a  strong  draft  through  the  hops 
hile  drying  on  the  kiln  has  led  to  the  employment  of  various  arti- 
cial  means  for  this  purpose.  A  device  for  producing  a  forced  draft 
hich  has  long  been  used  in  England,  and  frequently  tried  in  the 
f^nited  States,  but  with  poor  success,  is  an  exhaust  fan  placed  in  the 
sntilating  shaft  of  the  kiln.     In  an  improved  method  of  drying  with 

forced  draft  which  has  been  used  successfully  on  the  Pacific  coast 
uring  the  last  few  years  a  blast  fan  is  used  to  drive  the  air  through 
le  hops  from  below.  The  main  features  of  this  method  are  illus- 
ated  in  the  air-blast  kilns  of  the  Pacific  coast  shown  in  figures  10, 
1, 12,  and  13. 
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These  kilns,  constructed  of  wood,  of  corrugated  iron,  or  of  concrete 
blocks,  are  from  30  to  30  feet  square,  and  for  economy  and  con- 
venience three  or  more  are  usually  operated  in  series  under  a  single 
roof  ( fi^.  13).  Two  drying  floors  are  provided  in  each  kiln  (fig.  1*2), 
the  first  9  feet  from  the  ground  and  the  second  7  feet  above  the  first. 
The  lower  floors  are  generally  made  of  slats  and  covered  with  a 
kiln  doth  in  the  usual  manner  (fig.  11),  but  the  upper  floor  is  made 

of  removable  wire- 
covered  sections. 
The  distance  from 
the  ground  to  the 
plate  is  18  feet  and 
to  the  comb  of  the 
roof  30  feet.  A  low 
ventilator,  fitted 
with  shutters  at  the 
sides,  terminates  the 
roof  and  runs  the 
entire  K'li^th  of  the  lniiUlin<r.  The  draft  in  these  kilns  is  produced 
by  a  blast  fan  from  7  to  l»  feet  in  diameter,  driven  bv  a  steam  engine 
at  a  rate  of  >jKH*d  hiirh  enou<rh  to  produce  a  slight  pressure  in  the 
air-tiiiht  room  Ivlow  the  hops.  As  xx^n  as  the  fan  is  started  the 
pressure  i>  e^tablisheil  and  the  air  (|uiekly  passes  through  the  hop^^ 
anil    e-capes    at    the 
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Fig.  10.— rirst-tloor  plan  of  ;i:r-Ma<t  kilr;. 
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Fivi.  11.     riar.  >^f  s«oo"i  ^r  drying  flcM>r  of  air-blM5t  kiln. 


ventilators 
roof. 

The  air  intake  i> 
outside  the  kiln,  and 
just  before  the  air 
eiiter>  the  fan  it  i< 
drawn  ihrouirh  a 
^e  e  t  i  iMi  a  1  steam 
heater,  I'onstrueted 
«»f  I-iih-h  iron  pipe-. 
wlnTt^hv  its  temperature  mav  W  maintained  constant  at  anv  desired 
poiiii.  A  larire  pipe,  alH)ut  '»  feet  in  «liameter.  cx>nveys  the  air  into 
the  kihi<  Miir-.  1'^  auil  liM.  At  the  ivnter  oi  each  kiln  the  air  i> 
(Iflivirfd  d()wnward  throuirh  a  eurved  outlet  of  the  main  pipe.  34 
ineln-  in  tliameter,  and  titted  with  a  danijx'r  by  means  of  which  the 
amouiit  nf  air  admitted  to  the  in«lividual  kiln  is  controlled.  Belo^ 
ea<'h  oiith't  pi|H^  i^  a  saueer->hajvd  ooneivie-lined  depression  in  the 
kiln  ll<K»r  whii*h,  retviviuir  the  inru-hinir  air,  deflects  and  distributes 
it  eveidy  to  the  drying  hops  aUne. 
:tM4 
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In  a  kiln  36  by  36  feet,  when  the  hops  are  laid  15  inches  deep,  the 
•een  weight  is  estimated  at  7,500  pounds.  The  conversion  of  the 
>ps — that  is,  the  number  of  pounds  when  green  required  to  produce 
pound  when  dry — varies  from  3^  to  4.  This  means,  therefore, 
lat  in  drying  a  floor  of  hops  of  the  dimensions  just  given,  from 
jOOO  to  5,500  pounds  of  moisture  must  be  carried  off.  To  accom- 
lish  this  speedily  a  very  large  volume  of  air  is  necessary  if  the 
imperature  is  kept 
e  1 0  w  the  point 
here  the  quality  of 
le  hops  is  affected, 
'he  superiority  of 
iis  type  of  kihi 
hen  equipped  with 
blast  fan  of  suffi- 
ent  size  lies  in  the  possibility  of  driving  through  the  hops  a  large 
^lume  of  air  at  a  low  temperature,  thus  carrying  away  the  moisture 
id  perfectly  drying  the  hops,  while  overheating,  overdrying,  and 
orching  are  avoided. 

The  ordinary  stove  kiln  may  be  readily  converted  into  an  air-blast 
In  by  the  installation  of  blowers  and  devices  for  heating  the  air. 
igure  14  shows  a  group  of  six  stove  kilns  so  modified  at  an  expense 


Fio.  12.— Sectional  elevation  of  air-blast  kiln. 
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Flo.  13.— Perspective  of  air-blast  kiln  the  plans  of  which  are  shown  in  figures  10, 11,  and  12. 

luch  less  than  that  necessary  for  the  construction  of  an  entirely 
ew  plant. 

TBEATMENT  IN  THE  COOLEB. 

A  very  important  part  of  the  successful  curing  of  hops  is  the 

findling  which  they  receive  in  the  cooling  or  storage  room.     The 

tiilding  used  for  this  purpose  (fig.  15)  is  now  generally  detached 

I'om  the  drying  kiln  and  placed  at  a  distance  of  100  to  200  feet  as 

safeguard  against  fire.     Figure  16  shows  a  sectional  elevation  of 

cooling  house  with  the  two  storage  floors  above  the  baling  floor. 
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If  necessary'  tliv  lower  Hoor  may  also  Iw  used  for  storage,  but  tlii-=  | 
iiiH'fssilates  elcvatiiijr  ihi'  hops  to  llie  second  floor  for  baliujr.  Tht  j 
Ixiildiiig  Mhoiild  1h^  of  tiglit  construction,  especially  in  humid  repons  | 
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c.v.-L-  «lji.-lj  is  I'nii  :i  Uu-iiv  r»v  ciiiTyin^'  tin-  fri'slily  dried  lioiis.  The 
siili's  rif  the  i-iir  iirc  liin<ri'il  so  as  ti)  swinj:  o|mii  from  the  sloping;  Ixit- 
toni,  aitowinj^  llic  iiops  to  \m  r<.-ndily  i-rniovcd  with  little  handling. 


The  hops  are  spread  out  on  the  floor  of  the  cooler,  where  they  lose 
their  heat  and  absorb  some  moisture  from  the  air.     The  stems  are 
usually  not  so  dry  as  the  other  parts  of  the  hop,  and  during  the  sweat- 
ing process  the  moisture  is  equalized  and  the  hops  become  tough  and 
pliable.     The  best-informed  growers  recognize  that  other  important 
changes  occur  during  the  sweating  process  which  materially  affect 
the  quality  of  the  product.    A  finer  and  more  pleasing  aroma,  as  well 
as  a  better  physical  appearance,  is  developed  during  sweating,  pro- 
TJded  the  process  is  carefully  watched  and  the  hops  prevented  from 
l)ecoming  too  moist  cr  heated.     Under  ordinary  circumstances  these 
two  evils  are  avoided  by  loosening  up  the  hops  and  turning  them 
over  with  forks  or  by  moving  them  to  another  part  of  the  cooler.    If 
taken  in  time,  slack  hops  may  be  brought  out  in  this  way  and  prac- 
tically freed  from  their  sour,  musty  smell.    If  the  hops  in  the  cooler 
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Flo.  16. — Soctional  elevation  of  cooling  house. 

become  too  moist,  their  condition  may  be  improved  by  dumping  over 
them  a  car  full  of  hot  dry  hops  just  from  the  kiln.  Likewise  hops 
that  have  become  too  dry  in  the  cooler  may  be  helped  by  mixing 
.with  them  hops  taken  from  the  kiln  a  little  before  they  are  properly 
Great  care  and  good  judgment  are  necessary  for  proper  han- 
ig  in  the  co^Jer,  and  more  attention  given  to  this  phase  of  hop 
curing  will  certainly  result  in  an  improved  quality  of  product. 

BALING. 

After  the  hops  have  been  in  the  cooler  for  a  week  or  ten  days 
they  will  have  passed  through  a  sweating  process  and  be  in  good  con- 
dition to  bale.  Hops  may  be  left  in  bulk  for  many  weeks  and  suffer 
little  injury  if  the  storehouse  is  tightly  closed  to  exclude  atmospheric 
moisture.    When  suitable  for  baling,  hops  contain  just  enough  mois- 
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lure  to  make  them  pliable  and  to  prevent  their  breaking  when  com- 
pressed. If  too  miKrh  moisture  is  present  In  the  bale,  the  hops  vill 
.-joon  heat  and  ttim  black,  being  damaged  thereby  both  in  color  and 
aroma,  or  they  may  be  niine<l  entirely. 

For  pressing  the  liops  into  bales  several  styles  of  hop  baler  »n 
used.  In  some  sections  irhen 
only  a  small  crop  is  produced 
a  hand-lever  press  is  used. 
The  form  of  this  style  of 
press,  shown  in  figure  IT, 
produces  a  bale  measuring -4 
by  18  by  63  inches. 

For  handling  large  crops 

some  form  of  power  press  is 

always  employed.     A  modem 

press  which  is  easily  operated 

with  one  horse  is  shown  in 

figure  18.     This  is  a  vertical 

machine  10  feet  4  inches  hig^i 

,.,„..;    »i..».„>,  „„.«,„- i,.,.d.  »"'!    30    inches    .-ide.    Tl. 

doors  swing  upward  to  open 

and  when  <'lii>^.'il  am  locked  l»y  a  l)iir  lock  that  fits  a  lug  at  each  end  of 

lilt'  press.     The  end  gates  are  hK»sc  and  may  be  easily  removed  when 

the  doors  arc  "jifn.     The  foHowcr  is  made  of  4  by  4  inch  timber  mid 

I  l-ini-li  lioiirds,  with  a  1  by  (>  inch  si  eel  bar  across  the  (op,  to  the  ends 
(if  which  twill  cabli's  lire  altiidird,  by  means  of  which  the  follower 
is    brought    down. 

The  ciiblcs  wind  on 
a  wiiK'li  made  with 

II  ;;(■.- inch    sheave 

and  ii  (i-inch  <lrum. 

using    a    sw<(ep    1-2 

feet      long.      Since 

the  cable  is  wound 

first  on  the  -JC-indi 

sheave     and     then 

fei'ils    (mto     tlle     (i- 

.       ,  ,  ^,  Klu,  l6.-.\  puwrr 

inch  d  r  11  ni.  the 
downward  motion  of  the  follower  is  rapid  at  first,  hut  becomes  very 
slow  lis  the  volume  of  hops  reaches  the  proper  sine  for  the  bale.  I" 
this  i.ress  llie  l.o.-i  is  ivhlle.l  and  the  folluwei'  brought  down  the  secon'* 
time  for  each  bale.  The  bale  produced  usually  measures  19  bySlilJJ 
5;i  inches. 


ted  by  01 
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rhe  so-called  Sacramento  or  "  bull  wheel  "  press  {fig.  19)  requires 
o   horses   for  its  operation.     The  box  of  the  press  measures  20 

52  inches  and  is  8  to  10  feet  high.  Below  the  box  is  a  3-inch 
■el  shaft,  on  one  end  of  which  is  fastened  a  power  wheel  from  10 

12  feet  in  diameter.     On  the  shaft  are  two  8-ineh  pinions  which 
ssh  into  cog  racks  4  inches  wide  bolted  to  two  4  by  4  inch  16-foot 
intlings   which   work   up  and  down.     These  scantlings  are  con- 
cted  at  the  top  by  a  4  by  12  inch  crosspiece  7  feet  long.     From  the 
asspiece  drop  two 
by    4   inch   pieces 
om    8    to    10    feet 
ng,  to  the  free  ends 

which  is  attached 
e  follower,  which 
s  into  the  box  and, 
hen  the  power  is 
>plied  by  means  of 
le  rack  and  pinion, 
resses   down   the 

3pS. 

The  lower  section 
f  each  side  of  the 
5X  consists  of  a  door 
inged  to  open  up- 
ard.  In  baling,  the 
ottom  of  the  press 
covered  with  a 
iece  of  baling  cloth 

J    yards   long   and  f.o.  19.-A  po«-«  pro^s  oi-Tatni  by  two  hor,.*, 

:om  42  to  46  inches 

ide,  the  doors  are  closed,  the  box  is  filled  with  hops,  another  similar 
loth  is  spread  over  the  hops,  and  the  follower  is  bronght  down.  The 
oors  are  then  opened,  the  edges  of  the  cloth  sewed  together  with 
emp  baling  twine,  and  the  bale  is  removed  from  the  press.  The 
verage  bale  from  this  press  measures  20  by  24  by  52  inches  and 
Feighs  180  to  200  pounds. 

The  practice  of  trampling  the  hops  to  facilitate  filling  the  box 
hould  be  entirely  discontinued,  since  the  broken  hops  resulting  there- 
from detract  from  the  selling  qualities.  While  filling  the  box  the 
^.■omers  of  the  bale  may  be  slightly  tamped,  bnt  even  this  should  be 
turefully  done,  especially  if  the  hops  are  dry.  More  careful  handling 
is  urged,  as  the  hops  are  often  broken  and  crushed  on  the  floor  before 
being  baled  and  this  gives  them  a  bad  appearance. 
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Hops  are  baled  in  jute  bagging,  16  threads  or  less  to  the  inch. 

About  5  running  yards  of  bagging  are  required  for  each  bale.   This 

weighs  from  7i  to  10  pounds,  and  for  it  5  pounds  tare  is  allowed  in 

selling. 

COST  AND  YIELD  OF  CEOP. 

The  cost  of  production  varies  so  greatly,  owing  to  differences  in  the 
value  of  land,  price  of  labor,  yield,  and  methods  of  operation  in  differ- 
ent sections  of  the  United  States,  that  it  is  not  feasible  to  attempt  to 
estimate  the  total  expense  of  producing  a  crop.  The  danger  of  loss 
incident  to  unfavorable  weather  or  attacks  of  insect  pests  renders  hop 
growing  much  more  precarious  than  raising  other  staple  crops.  The 
difficulty  of  securing  sufficient  help  at  picking  time  has  added  much 
to  the  hazards  of  the  crop  in  recent  years.  Some  estimates  of  the 
more  important  expenses  of  production  are  as  follows: 

Important  items  of  cost  in  hop  production. 

Roots per  thousand--  $2.  00    to    $8.00 

Trellis per    acre.-  80.00    to    90.00 

Twine   do 4.00    to      7.00 

Cultivating do 

Training do 

Spraying do 

Picking \yer  dry  pound- 
Curing do .01    to 

Baling: 

For  cloth  and  twine per  bale 

For    labor do 

IIo])   press 30.00    to400.00 

The  yield  varies  widely  according  to  the  locality,  and  within  the 
locality  according  to  soil  conditions.  In  the  following  table  is  shown 
the  average  production  of  hops  ])er  ac^re  for  the  principal  hop- 
growing  States,  according  to  the  report  of  the  United  States  Census 
for  1 900 : 

Tahlk  1. — Average  production  of  hops  to  the  acre  in  the  Vnited  States  for  the 

years  787.9,  J88iK  and  1899. 


G.50    to 

18.00 

11.00    to 

22.00 

4.00    to 

12.00 

.03ito 

.05 

.01    to 

.ou 

.60    to 

.90 

.15    to 

.25 

states.  1879.  18H9.      ,     18« 


Pouftdt. 
XfwY<»rk f>54  547  '  6* 


Ort'KOTi 

California  . . 
Washington 


1879. 

18H9.      , 

Pounds. 

1  ound*. 

a^ 

547 

840 

1,155 

1,022 

1,648 

1,317 

1,626 

9b\ 
1.469 


In  seasons  of  good  production,  on  the  better  soils,  the  yield  will 
usually  be  much  larger.  In  California  an  acre  may  produce  1,800 
to  2,400  pounds;  in  Washington,  1,200  to  2,000  pounds;  in  Oregon, 
1,000  to  1,G00  pounds,  and  in  New  York,  800  to  1,500  pounds. 

The  following  figures  from  Bulletin  No.  50  of  the  Bureau  of 
Statistics,  United  States  Department  of  Agriculture,  give  the  ap- 
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roximate  annual  production  for  the  United  States  as  compiled  fn 
noflicial  estimates  for  the  years  1901-1906 : 


!  United  Utaten  fi<i 


St.t«. 

,»,. 

1902. 

iws. 

1],)U^0HI 

n^ftwiooo 
1,110.000 

1906. 

9,»M.0OO 
14,236,000 
2i.  191,  000 

9.TM.001) 

1906 

twYork 

.lllomlK - .- 

PoantU. 
B.OMI.irO 
9.360.000 
18.H15.O0O 

ftmnd.. 
S.S50.0(W 

Founds. 

9,000,000 
tO,VJI).000 
17,560,000 

li,'MO 

ToUl 

38,(«S.«» 

»■""•" 

41,  Mo,  000 

"■"■■" 

55.M6,000 

6%  Mi 

HABKETIN6. 

The  most  sprious  problem  confronting  the  hop  grower  is  how 
larket  his  product  at  a  figure  which  will  give  a  fair  return  for  i 
estment  and  labor.  Owing  in  part  to  great  fluctuations  in  pric 
lop  growing  from  a  business  point  of  view  is  extremely  variable  a 
incortain.  The  state  of  the  market  is  determined  largely  by  the  sto 
>i  hops  held  in  storage  from  the  previous  year,  by  the  crop  con* 
ions  at  home  and  abroad  during  the  current  year,  and  by  the  prol 
>le  demand  as  judged  from  a  comparison  of  the  two  conditions  ji 
nentioned.  ^Miile  the  state  of  the  market  is  conditioned  by  tht 
hree  factors,  it  is  influenced  heavily  by  the  dealers,  hop  merchan 
JF  middlemen  who  stand  between  grower  and  consumer. 

Hops  may  move  into  the  market  in  a  number  of  ways  and  reach  t 
:M)nsiimer  through  various  channels.     The  relations  of  grower  a 
consumer  in  some  of  the  more  direct  lines  of  transfer  are  illustrat 
in"the  accompanying  diagram  (fig,  20). 
.    Only  a  small  per- 
centage   of  ho|> 


grow 


i  sell  direct  |  GfiawER.  J 
to  consumers,  so  the 
bulk  of  the  trade 
passes  through  the 
hands  of  middle- 
men. Sales  may  be 
made  to  the  large 
dealer  direct 
through  his  buyer.-i 
or  to  the  1  o 
dealer,  who  in  turn 
sells  to  the  large 
dealer;   or  growers 

may  sell  through  a  commission  merchant  who  may  act  as  agent  1 
both  grower  and  consumer.     The  broker,  or  factor,  serves  as  a  ( 
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hetwoen  for  dealers  or  for  dealer  and  consumer.  All  these  middle- 
men occupy  a  recognized  legitimate  place  in  the  trade  so  long  as  they 
confine  their  operations  to  buying  and  selling  at  market  prices  as 
fixed  by  supply  and  demand  and  depend  for  their  profits  upon  the 
favorable  terms  which  they  may  be  able  to  make  in  the  regular  course 
of  trading.  Under  existing  conditions  the  hop  crop  could  not  be 
marketed  without  the  middlemen.  Growers  with  small  holdings 
remote  from  consumers  could  scarcely  find  a  market  for  their  product, 
even  if  the  difficulties  involved  in  arranging  credit  were  overcome. 
The  fjrower  is  usually  in  need  of  money  and  demands  immediate 
payment ;  on  the  other  hand,  the  consumer  may  not  have  funds  avail- 
able to  pay  cash  for  his  hops  at  the  time  when  it  is  necessary  to  make 
the  purchase.  The  dealer  solves  the  difficulty  by  relieving  the  grower 
of  his  stock  and  making  cash  payment  therefor  or  a  suitable  short- 
time  arrangement  and  by  selling  to  the  consumer  on  terms  to  suit  his 
convenicMice. 

Although  much  significance  is  conunonly  attached  to  the  locality  in 
which  ihe  hops  are  produced,  it  is  apparent  that  too  much  emphasis 
is  laid  on  geographical  origin  as  a  standard  of  quality.  It  has  been 
repeatedly  demonstrated  that  dealers  and  consumers  can  not  tell  with  , 
certainty  the  section  of  the  country  a  sample  comes  from  by  examina- 
tion alone.  Kven  samples  from  the  same  yard,  when  the  conditions 
of  (Irviuir  have  diflered  somewhat,  have  been  ascribed  to  widelv  dif- 
fereiit  seel  ions  by  expert  judges  of  hops. 

The  price  which  a  consumer  will  pay  for  hops  depends  largely  on 
their  oHgin,  thus  making  it  fre(|uently  jiossible  to  deliver  hops  grown 
in  one  section  when  the  sale  was  made  on  hops  from  another  ^Yhich 
connnanded   a   ditl'erent    price.     Unfortunately,  there   is   no  definite 
standard  of  ({uality   in  judging  hops,  and  there  is  apparently  too 
nuich     importanci*    attached     to    origin     alone.     While    geographic 
(»rigin  may  be  of  some  importance,  its  usefulness  as  a  standard  of 
c[uality  is  >mall  compared  with  the  tests  usually  applied  in  judging 
the  value  of  hops.     In  determining  the  relative  quality  of  diffen»n^ 
lots  of  hops  a  fixed  standard  of  valuation  founded  on  intrinsic  quah' 
ties  rather  than   preference  would  be  exceedingly  valuable  to  both 
producer  and  consumer. 

The  present  unsatisfactory  conditions  of  marketing  offer  oppo^' 
t unities  foi'  iuij)rovement  along  >evei'al  lines.  One  of  the  greate- 
needs  of  the  hop  industry  is  more  complete  and  accessible  statisti^'^ 
of  production  and  consumption,  not  only  that  growers  may  govel*^' 
iheir  acreages  1)V  the  pros])ective  dcMuand,  but  that,  by  knowing  t1^' 
amount  consumed  during  th(»  curn^nt  year,  the  stocks  remaining  ^^ 
th(*  hands  of  the  consumers,  and  the*  croj)  conditions  at  home  ai^^ 
abroad,  an  intelligent  opinion  may  be  formed  as  to  the  probable  rel^ 
:;o4 
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oetween  supply  and  demand  and  what  prices  may  therefore  be 
nably  expected.  From  the  return  made  by  the  officers  of  the 
nal-revenue  service  a  quarterly  statement  would  show  the  total 
ant  of  hops  consumed,  and  from  the  consumption — its  increase 
iecrease — the  market  possibilities  could  be  inferred.  Also  the 
ssity  is  very  great  for  frequent  reliable  statements  of  European 
)  conditions.  The  hop  market  is  controlled  by  the  production  in 
United  States,  England,  Germany,  and  Austria;  and,  since  the 
)lus  production  of  the  United  States  is  exported  almost  entirely 
England,  crop  conditions  abroad  practically  control  American 
^.  More  reliable  and  detailed  statistics  of  home  production  are 
led.  So  many  exaggerated  reports  are  circulated  for  the  purpose 
nfluencing  the  market  that  an  exact  census  of  the  acreage  set  out, 

acreage  harvested,  and  the  number  of  bales  produced  would  be 

ncalculable  benefit  to  the  producer ;  and  this  end  would  be  much 

thered  by  thorough  cooperation  on  the  part  of  the  hop  growers 

nselves. 

hi  the  Pacific  coast  several  hop  growers'  associations  have  been 

anized  along  similar  lines  and  with  the  same  general  purpose  as 

citrus  growers'  associations  and  others  in  southern  California, 
ler  organizations  modeled  along  the  lines  of  the  hop  growers' 
wiations  or  cooperative  unions  of  Europe  should  enable  growers 
protect  their  interests  better  and  to  secure  recognition  unobtain- 
3  as  individuals.  The  industry  is  so  centralized  in  the  various 
tes  that  a  very  small  number  of  associations  could  easily  include 
ctically  all  the  growers  in  their  membership.  With  proper 
peration  on  the  part  of  the  members  of  the  associations  and  the 
ndonment  of  the  attitude  of  suspicion  and  distrust  which  too 
in  characterizes  the  relations  of  producers  with  each  other,  it 
uld  be  possible  for  growers  to  secure  the  adequate  collection  and 
ribution  of  the  most  necessary  statistics  of  production  and  con- 
iption  and  to  more  fully  acquaint  themselves  with  the  need  of 
^r  njethods  and  of  greater  facilities  for  handling  the  business. 
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Al.AHAMA 

(N)lk'j;o    Station:    Aiibuni:    J.    F. 

DuLrirar.^ 
C'.niobrako     Station:     T'tiiontown; 

J.  y\.  Ki<-lios<in.'' 
Tus1c«»'j:oo    Station:    Tuskruvr;    G. 
W.  ('ai-v<M'.'' 
Alaska-  -Sitka:  V.  ('.  (icori^oson.'' 
Arizona-- 7' //c.so»;  U.  II.  rorl)es.u 
Arkansas  —Fityf  ttrrillr:    AV.    (J.    Vin- 

(•<Mili('ll(»r.i 
('ALiion.MA — lUrlchii:     K.     J.     Wiclv- 

s«)H/^ 
Coi.ouAiu)  — 7'or/  (U)IHiis:  L.  (J.  CarpcMi- 

State  StJition:   \nr  J/nrrn:  K.  II. 

.IcillxIllS.'- 

SInrrs  Slallon:  N/or/.v;  T..  A.  Clin- 
ic.n.-: 
\^\  I. \\\  MiK  —Xctrnrh' :  IlaiTV  llay\vanl.« 
I'i.wi:n>A     (lainrfirillr:  V.  II.  Itolfs." 
{\}{>]ir.i\  —  K.rj)rriniCht:  Martin    V.    Cal- 

\in.'' 
Haw  \  I  r 

I\''l(«r;il    St.ilion  :   Ilnnoliiln :  J.   (J. 

Si  ill  111.'' 
Si!'^:ir     riaiitors'     Statlnn  :     Jfono- 
hihi :  i\  v.  i:ckarl." 
l!v\ih»-    M'l.scf,!'' :  11.  T.  r.'H'nrh," 
1  I.I.I  N»i.-      I  rhdii'i :   K.  I  )av('ni);»rl." 
l.M'i.wv     fjiftiiirtlc:  A.  (Jo^s.'i 
low  \       !  y//r.^;  ('.   V.   ( 'ni'tis'<." 
KvNs.xs     Mniili'iltdn:  {\   W.   r.virki'U." 
Ki.Nii  <  w\-  -L<  .1  in(/l(>n :  .M.  A.  Scovt'll." 
I,ni  isi.w.x     - 

Slalr   Station:    lUth.n   linuijr. 
SuLT.  ;•     Station:     Amlnhnn     l*(trh\ 

.\  (  /'•  (nh  II ii^. 
X<'!i]i      L<»-.ii>si;in;i      Station:      (.'(//- 


Mississippi — AgricnUural    College: 

W.  L.  Ilutehinsoii.o 
Missonii — 

r.oIlej3:e  Station:  Cohimhia:  II.  J. 

Waters.** 
Fruit    Station:    Mountain   Crnn; 
1*.  Kvans.o 
Montana — Bozcman:  F.  B.  Linfield." 
Nkhraska — Lincoln:  E.  A.  RurnetL* 
Xkvada — Retio:  J.  E.  Btubbs.* 
Xkw     Hampshire — Durham:    W.    D. 

(Jibl»s.i 
New   Jersky — Xeir  Brunsirick:  E.  B. 

Voorlu'os.'j 
New    MtJtico  —  Agricultural    CoUcjc: 

L.  Foster.'' 
New  Yokk-- 

Stato    Station:     Geneva:    W.   H. 

Jordan." 
('MriK'Il    Station:    Ithaea:   L   H- 
r»ail(\v.<' 
North   Carolina— /?fl?ei;;/i.-  B.  ^V.Ki^ 
North    Dakota. — Agrk-uUural  CoVen^: 

J.  II.  AVorst.« 
Ohio   -Wrtoster:  C.  E.  Thorne.« 
Oklahoma— -S7///?r«/rr.-    W.    I^    Kn?- 

lish." 
OnrcoN  -  ('(>;*;(////.v;  J.   Witbyt'omUtV 
rKNNSYLVANLv — State    Colleff'.'    T.   K. 

Hunt." 
Porto  Kico — Mai^agvcz:  1).  W.  May.' 
Uhumj:      I.sLANi)  —  Kingston:      II.     J. 

SoiTii  Carolina — Chnifton  Volleijc:  J. 

N.  Ilarpor." 
SoLTH  Dakota-  lirookings:  J.  W.  AVil- 

Sf'Tl.'i 

Tknnlsskl — Kiio.rriUe:     H.     A.     Mor- 


^'aii.'i 

/."////.•     \V.     K.     ixxlsoii     {^liaton  i   Tiws—CoJU  tie  Station :  ,l.W.Ci\r.<imA 

iV'  v/;r).'f  ;   Vr.\u—L(tgan:  K.  D.  BaII.« 

M\i\::     '/,■;„;.•  ('.  D.  \\'o'.(1.:.'J  I   A'lhmont — Jiiirlingtim:  J.  L.  Ilills.'» 

M.Ml^:.^^i»     (''.U' ;/>     J'ark:    II.    .1.    I';it-  ;  Vircinia — Jilf!('k>:hiirg: 

'•■I'  "'I-  I  Washinu'ion     rtdhnun:  K.  A.  Bryan.'* 

>!  • -.- v(  i:  I  slits      \iiihrrsi:       W.       V.  i   \Vi:st    A'ir.ciMA  ■  Morgantown:    J.    II. 

lii'ooks.''  !       Stcwai'l." 


>ll«   ilI'..\.N     -  A'jyU'.llhirtil    Collri;^  ;   {\    I ». 

Sii;i-lL'» 
MiNNLS'MA — St.     AntJi'mi/     l*aik,     :<;. 
Paul:  W.  M.  Li;:j:t»tt.'i 
'">irector.         *•  AshUlaiu  «linMtor.         '"Special  n^rent  in  chars'*. 


\\  isroNMN   -l/f//.//''0/i;   II.   L.    Uussi'll.i 
WvoMi.Ni;    -Ln ramie:  B.  C.  niiffuin." 


*  Acting  director. 


EXPERIMENT  STATION  WORK. 

ted  by  W.  II.  Be.*!,  and  the  Staff  of  tLc  Kxperiuiput  Stutioii  Itecord 


riiuent  Station  Work  la  n  subsei-les  of  Lirlef  popular  bulletins  com 
le  publlsbcd  rcjwrts  of  the  tigrioultiirnl  experiment  stations  nnd  kit 
iona  in  tbis  and  other  countries.  Tbe  chief  object  of  these  publlca 
iseminate  tbtx>ugbout  th6  country  Information  regarding  exiwrlmen 
erent  experiment  stations,  and  thus  to  nwiUHlnt  farmers  In  a  ge 
th  tbe  progress  of  agricultural  investigation  on  its  practical  side. 
herein  reported  should  for  the  most  part  be  regarded  as  tentiitlvc 
ive  ratber  tban  conclusive.  Further  e.ijier! meats  may  modify  them 
lee  alone  can  show  how  far  tliey  will  be  useful  In  actual  praolii-e. 
'  the  stations  must  not  be  depended  upon  to  produce  "  rules  for  farm 
apply  tbe  results  of  experiments  to  bis  own  conditions  will  ever  re 
blem  of  the  Individual  farmer.— A.  C.  TstrE,  Director,  Office  of  Es 
LatloDS. 
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ERIMENT  STATION  WORK." 


EXTENSION  OF  EICE  CULTTTKE.' 

action  in  this  country  and  the  acreage  allotted  to  the  crop 
t  years  undergone  an  enormous  increase.  As  pointed  out 
Ifth  Census,  only  101,312  acres  were  grown  in  1889  and 
i^  in  1899,  while  according  to  statistics  gathered  by  this 
;  the  area  devoted  to  the  crop  in  1905  was  482,479  acres 
il  production  for  the  year  amounted  to  13,606,989  bushels. 
:e  was  grown  in  the  United  States  about  the  middle  of  the 

century,  and  the  crop  was  introduced  into  South  Caro- 
l  its  close.  For  years  our  rice  culture  was  limited  to  cer- 
s  along  the  South  Atlantic  coast,  until  within  recent  years 
J  prairie  lands  of  Louisiana  and  Texas  were  opened  up  to 

of  the  crop.^  During  the  last  four  or  five  years  a  good 
n  rice  culture  has  also  been  made  in  Arkansas,  with  results 
the  possibility  of  widely  extending  the  area  of  profitable 

on  lands  not  hitherto  considered  adapted  to  this  crop, 
the  Arkansas  Experiment  Station,  in  cooperation  with  a 

0  conceived  the  idea  of  growing  rice  on  Arkansas  prairie 
educed  rice  culture  on  a  limited  scale  in  Lonoke  County, 
theast  of  the  center  of  the  State.  A  good  stand  was  ob- 
n  the  first  sowing,  and  the  result  secured  demonstrated 
op  can  be  successfully  grown  on  these  prairie  lands  when 
gation  facilities  are  provided. 

)wing  year  the  station,  in  cooperation  with  the  Irrigation 
ige  Investigations  of  the  Office  of  Experiment  Stations  of 
tment,  sank  a  well,  installed  machinery,  and  constructed 
at  a  greater  area  under  irrigation.    In  1904  10  acres  were 

1  although  the  crop  was  not  sown  until  late  it  was  success- 
le  beginning,  one  plat  yielding  as  high  as  75  bushels  per 

}S  record  of  experimental  inquiries,  published  without  assumption  of 
'  by  the  Department  for  the  correctness  of  the  facts  and  conclusions 
:he  stations. 

from  Arkansas  Sta.  Buls.  80  and  04. 
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acre.  Tn  li>Or)  the  aroa  was  increased  to  30  acres,  but  owing  to  unfav- 
oral)l(*  weather  conditions  only  2i>  acres  wore  harvested.  About  17 
acivs  of  TIon<hira^  rice  yielded  53  bushels  and  about  8  acres  of  Jiipan 
(')7J>''\  bushels  per  acre,  the  average  for  the  two  varieties  bein<r  "'T.S 
bushels. 

Tn  V.H)u  the  acreage  of  rice  was  greatly  increased  over  that  oi  piTvi- 
ous  years.  The  industry  had  extended  from  Lonoke  to  Prairie, 
Arkansas.  Lee.  and  St.  Francis  counties,  and  the  total  area  devoted  to 
the  crop  was  about  Ti.OOO  acres.  The  total  production  was  estimated 
at  o^('l'  1()(),0()()  bushels.  The  season  was  in  many  respects  very  uiifa- 
voiable  for  growing  rice,  yet  wh<M*e  the  soil  was  well  prepared,  the 
crop  planted  early,  irrigated  properly,  and  harvested  at  the  right 
time  the  yield  was  satisfactory.  A  rain  and  wind  storm  on  September 
23,  when  the  late  planting  had  not  yet  l>een  harveste<l,  damaged  thf 
cF'oj)  fioni  5  to  12  ])(M-  cent,  and  still  greater  injuiy  was  sustained  from 
an  eaily  frost  in  Octobei*.  Much  of  the  loss  was  due  to  late  sowing, 
on  nccoKnt  of  heavy  iMiii-.  and  also  the  result  of  showers  durinir  the 
])ei"ioil  of  j)oHination. 

For  tli(^  expei'inn^Tit  station  c^oj)  in  ll>Ot)  is  was  impossible  to  plow 
tiie  land  early  on  account  of  heavy  rains  in  the  fall  and  winter  of 
liHCj,  and  it  was  r:ot  nniil  A])ril  H»  that  the  stid)ble  was  turned  and 
not  until  Api'il  'J^  ihat  the  land  was  finished.  The  ground  was  ven* 
rouirh  and  cloddv  and  it  was  utM'essjirv  to  disk  it  three  tinies  and  to 
sniooih  it  down  with  the  harrow.  The  seed  was  sown  broadcast  at  the 
rat(^  of  fi'orn  1  1  to  U  l>ushels  per  acre,  then  disked  in  and  crossed  with 
a  smoothing  harrow.  The  fir^^t  sr>wing  was  nnule  April  20  and  the 
ma \i II mm  yield.  77. TO  bu>]iel>  per  acre,  was  harvested  from  that  phit. 

'r\n'  llonduias  vailety  [)roduced  at  the  i-ate  of  (U.S4  bushels  and  the 
flajiau  5i!.  I  I  bu^heb  per  acre,  the  average  iK'ing  57.5  bushels.  The  irri- 
gMlion  jjei'iod  of  thi<  crop  w:i<  eighty-four  days.  (V)ntrary  totheoxi^e- 
rieu'-j^  of  the  (wo  jjr'M'(M|ini»'  veai-.  Honduras  rice  pi'odnivd  the  maxi- 
mum \  ield,  ])rol>ably  owing  to  ilie  fa<'t  that  the  Japan  plats  wore  all 
j'I:;nied  mwcli  latei"  and  thei-efore  *^;uII'(M'im1  from  storms,  cool  nights, 
and  e:iilv  fro-t-^.  \V!i«M'e  'Jm'  two  varieties  were  sown  on  sod  land 
under  the  .-\nii-^  coudit i'Me-  Jannn  m.ide  a  much  l)etter  yield,  lion- 
d'lr::-  ]"ie<*  i^  n:ime<i  i'di-  iIh'  country  fi"om  wiiich  the  seed  came,  and 
rl,i|r.:i).  a  Jul  1(1  V  \':'r;i-:\.  wn-  recent Iv  inlroduci'd  from  that  country 
l)\  !::i-  I  )ei):MtM)e!it.  1  h^-v'  two  varie(ie:>.  which  are  the  only  kinds 
iio\v  pl:i»iled  ill  A  rK:iM-:i-.  are  bi'i(-liy  de-ci*ibed  as  follows: 

'rij*' .I.!|  ;iii  li:is  ;i  s!i.ii't.  tlii'k  l;<'?ih-l.  n  tliis  k  Imll.  Mini  Ih^'Ivv  jjrnln.  It  is  ii<"t  so 
l.i'I  ;i  -  i":»'  I  i":iMn>'is,  :iinl  mI!-  sir.iw  i*^  ■<m:illcr  jumI  .Lrreeii  \vheu  tlie  ^raiii  is  ril>e. 
'I'll.'  ;:.■;■. M-iif;  :jf  :  ;"  I  :-;:i  j-i  jl:-.  .T;:p;m  is  Mn;iU.  Siii'-e  tli"  i^rnins  do  not  break  so 
l»;i«ll;-  ;i  will  ii:;)!  i,..  :•»■  1»im<1  ri-  c  Ih.iu  ilie  ILukIiiims.  'rhe  market  priiv  f<'r 
.!;i|);'i5,  Ii'iWevjT.  js;  ^  \\\iU'  lc>-;  (ji.Mi  Td"  IlrjHliir.is  luil  tlic  .vleld  is  jrri'ater. 

Til.',  lliiiule.r.'is  h;:.-  m  l.-iru'c  LTiJiiij.  :i  l;il!.  si  Iff  s1;ilk.  aiid  Is  not  so  easily  I>!«)\vn 
(liiwi*.     r.uth  v.-irir'tii's  Ikivc  tlicir  ;i(]vanta;;es  uinl  di^ailvMiitajjres.     Our  exivri- 


lents,  based  upon  two  years'  tests,  proved  that  Japan  Is  well  adjipted  to  our 
oil  and  climate.    Japan  may  be  planted  later  than  Honduras  with  good  results. 

The  character  of  the  soil  of  the  Prairie  Longue  and  Grand  Prairie 
'egions  of  Arkansas,  which  have  been  found  especially  adapted  to  rice 
Hilture,  are  thus  described : 

The  low,  level  character  of  the  land,  the  stiff  texture,  and  imi>ervious  subsoil 
ire  pe<ailiarly  favorable  to  holding  water  during  irrigation,  thus  economizing  the 
nmount  necessary.  T!ie  ground  dries  immediately  after  the  water  has  been 
turned  oflF,  so  the  binder  and  team  will  pass  over  it.  An  abundant  supply  of 
[mre  water  can  be  secured  from  wells  ranging  in  depth  from  100  to  200  feet. 
The  g(Mjlogical  formation  is  such  that  the  lift  is  not  usually  more  than  from  20  to 
10  feet.  Delta  lands  of  the  Mississippi  and  those  of  the  rivers  of  the  Carolinas 
[ind  Georgia  produce  a  fine  grade  of  rice,  which  reaches  the  market  early  and 
brings  fancy  prices.  However,  in  many  cases  these  lands  are  not  adapted  to  the 
use  of  the  improved  machinery,  consequently  the  expense  of  growing  the  crop  is 
greater  than  that  of  the  prairie  lands. 

The  alluvial  lands  of  south  Arkansas  are  in  ninny  i>la(Os  adapted  to  ric*e 
culture.  Pure  warm  water,  with  nitrates  and  other  soluble  plant  food,  can  be 
taken  from  lakes,  ponds,  bayous,  and  rivers  at  very  little  expense. 

It  is  stated  that  the  lands  which  are  now  devoted  to  rice  are  lands 
that^  owing  to  lack  of  drainage  and  reclamation,  were  not  adapted  to 
other  field  crops  and  weie  almost  exclusively  used  for  grazing.  A 
fanner  planted  40  acres  of  bottom  land  lying  adjacent  to  Bearskin 
I>ake  with  rice  in  order  to  determine  whether  irrigation  would  kill 
nut  grass,  which  was  very  abundant  in  the  field,  and  at  the  same  time 
produce  a  crop  of  rice.  The  experiment  was  succe,ssful  and  an 
a\^rage  yield  of  4G|  bushels  of  ricv  per  acre  was  secured. 

The  time  of  planting  largely  depends  upon  the  season,  but  it  is 
recommended  that  for  southern  Arkansas  the  crop  bo  planted  as  soon 
as  all  danger  of  frost  is  over  and  the  ground  waini  enough  to  germi- 
nate the  seed,  which  will  usually  lx»  from  April  1  to  May  15.  Hon- 
duras sliould  l)e  planted  earlier  than  Japan,  which  may  be  sown  any 
time  until  May  15.  • 

So  far  few  insect  pests  and  fungus  diseases  and  no  noxious  weeds, 
except  red  rice,  have  appeared  in  the  rice  fields  of  the  State. 

Red  rice,  according  to  Dr.  S.  A.  Knapp,  *'  is  so  called  from  the  red 
color  of  the  grains.  In  most  cases  tlu*  grain  is  colored  a  dark  red 
through  the  entire  sub.^tance.  In  other  instances  schhIs  may  present 
any  >hade  of  color  between  the  red  and  the  white;  again,  only  the 
seed  coat  contains  the  coloring  matter,  and  in  this  case  the  grain 
come,^  from  the  mills  clean  and  white,  or  with  little  stripes  of  red 
where  the  coat  has  been  iuiperfectly  removed."*  The  prescuice  of  a 
few  grains  of  red  rice  in  milled  ric^e  lowers  its  grade  and  reduces 
its  price.  It  is,  therefore,  important  to  keep  red  rice  out  of  rice 
fields. 
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In  order  to  keep  red  rice  from  the  rice  field  it  is  advised  to  grow 
a  few  ticres  isolated  and  planted  on  sod  or  new  land  for  seed,  and  to 
select  tlie  largest,  earliest,  and  best  heads  for  the  next  crop.  AVhen 
red  rice  appears  the  field  should  be  plowed,  disked,  and  harrowed  as 
soon  as  the  crop  is  harvested.  If  the  land  is  dry  and  hard,  flooding 
will  germinate  many  of  the  seeds,  which  will  then  be  killed  during 
the  winter.  Other  seed  germinating  in  the  early  spring  may  be  killed 
by  spring  plowing.  When  red  rice  has  obtained  a  firm  hold  in  the 
field,  some  other  crops  should  be  grown  until  the  weed  has  disap- 
peared, and  if  the  land  is  too  low  and  acid  to  produce  good  crops, 
it  may  be  fall  plowed  and  left  in  fallow  until  spring,  plowed  again, 
fallowed  luitil  midsunnner,  and  then  plowed  for  a  crop  of  rice. 

Suggestions  regarding  methods  of  culture  adapted  to  Arkansas 
conditions  are  given  in  the  bulletins  from  which  this  article  is  cora- 
pilod." 

GROWING  SEED  POTATOES  UNDER  MUICH.& 

K.  A.  Emerson,  of  the  Nebraska  Experiment  Station,  has  reported 
an  interesting  comparison  of  the  value  for  seed  jiurposes  of  potatoes 
grown  under  mulch  with  those  grown  with  ordinary  cultivation  under 
lik(^  conditions,  whicli  indicates  that  the  nuilch  method  oft'ers  a  con- 
venient and  practical  means  of  j)roducing  good  home-grown  .seeds 
under    Nebraska    conditions.     The   theorv    of   the   method   and  the 

ft 

results  obtained  in  the  comparative  tests  are  thus  stated: 

rohiiocs  an*  a  (•<>(>l-woa1hor  crop.  It  is  IxH-nuse  of  lliis  that  they  succcctl  so 
wcU  ill  tlic  far  north.  ^Moreover,  potatix^s  ri^iuiro  for  their  best  developinwit 
fairly  iinlforiu  conditions,  especiaUy  as  rej:ards  soil  moisture  and  soil  teuiiK.Ta- 
turo.  Tills  hoin^  tli(^  case,  why  should  not  potatoes  grown  under  a  litter  uiuK'li 
he  cs]K'(ially  well  developed  and  therefore  make  strong  seed?  The  soil  beneath 
a  mulch  not  only  has  a  moderately  low  temi)erature  during  summer,  but  its 
temi;cratur(»  is  also  excei»tionally  uniform,  va.rying  not  more  than  ii  degree  or 
twM  I»et\\een  day  and  niirht  aiyl  only  a  few  degrees  from  day  to  d::y.     The  soil 

(io»^ HMieath  a  '/^^i"^  '>'"lch  is  also  more  abundant  and  much  more  nearly 

.,.!«     ..     »     »nw -ii'     K  -i^f    »<•  1  Mv  ground,  even  though  the  latter  is  given 
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..til  ..  KMs  grown  under  a  litter  mulch  has  \>^^ 

•    .nnent  station.     In  11)04  a  ph\t  of  potatoes 

Moining  plat  was  given  careful  cultivation. 

.....11'     i'«'^'>nn  and  the  seed  jdanted  on  tUe 

•d)ers.     Seed  was  saved  from  the 

*"  ii-iiu-  the  same  conditions  during 

i.o  .-I ^    of  1005,  and  given  identical 

iuu\  tjj(»  experiment  was  repeated  with 
,...^.i  ground  the  year  before.  The  satn^ 
irst  test.     Uniform  seed  was  used  to  start 
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itli  iu  1905.  The  seed  saved  from  tbe  mulched  and  from  the  cultivated  plats 
'as  taken  as  it  came,  without  selection,  and  was  kept  over  winter  under  the 
ime  conditions.  Both  kinds  of  seed  were  cut  in  the  same  way,  planted  in  the 
ime  way,  ou  adjoining  plats,  and  treated  alike  as  regards  tillage,  spraying,  etc. 
fnder  these  conditions  any  constant  difTerences  in  yield  between  the  two  plats 
mst  be  ascribed  to  the  effect  of  the  methods  of  culture  employed  the  previous 
eason.  The  yields  obtained  from  the  mulched  and  from  the  cultivated  seed 
rere  as  follows :  Cultivated  seed,  384  pounds  in  1905 ;  mulched  seed,  563  pounds 
a  1905 ;  cultivated  seed,  123  pounds  in  1906 ;  mulched  seed,  174  pounds  in  1906. 
The  use  of  seed  that  had  been  grown  under  a  mulch  the  preceding  year 
nereased  the  yield  of  potatoes  47  i)er  cent  in  1905  and  41  per  cent  in  1906.  If 
urthcr  tests  confirm  the  results  reported  here,  it  would  seem  that  mulching 
night  be  used  for  the  production  of  high-grade  seed  iwtatoes  at  home.  More- 
)ver,  mulching  usually  results  in  increased  yields  if  properly  handled.  Mulch- 
ng  iwtatoes  on  a  large  scale  is  of  course  impracticable,  but  most  farmers  could 
jaslly  mulch  enough  of  their  potato  field  to  produce  the  seed  that  they  would 
•eciuire  the  following  year,  and  in  doing  so  they  would  not  necessarily  increase 
the  cost  of  production  i>er  bushel. 

The  method  migh  be  tried  with  advantage  in  other  regions  than 
N^ebraska,  where  warm,  dry  seasons  j^revent  the  2)roduction  of 
vigorous  seed  by  ordinary  methods. 

MANURE  AS  A  STTMMER  MULCH  IN  FORCING  HOUSES." 

In  experiments  made  by  G.  E.  Stone,  of  the  Massachusetts  Experi- 
ment Station,  it  was  found  that  the  practice  common  among  those 
engaged  in  forcing  vegetables  under  glass  of  allow-ing  the  soil  of 
beds  to  become  very  dry  during  that  portion  of  the  season  when  the 
houses  are  not  in  use  has  an  injurious  effect  on  the  grow^th  of  lettuce 
by  increasing  the  activity  of  the  "  drop  "  fungus  in  the  soil-  and  the 
extent  of  infection  in  the  succeeding  crop  of  lettuce.  Other  injurious 
effects  were  also  observed  which  w^ere  "  manifested  in  a  stunted 
growth  and  abnormally  colored  and  worthless  crop.-'  Doctor  Stone 
therefore  recommends  that  the  soil  of  houses  used  for  forcing  lettuce 
sliould  never  be  allowed  to  become  too  dry  in  summer,  and  explains 
that  "  if  such  drying  occui's  the  soil  can  be  entirely  renovated  by 
applying  hot  water  or  steam  to  it."' 

The  Ohio  Station  reports  experiments  begun  three  years  ago  to 
determine  "  what  effect  the  use  of  strawy  manure  w^ould  have  on  the 
soil  when  used  as  a  nmlch  during  that  part  of  the  summer  when 
!rops  are  not  growing  in  the  greenhouses,"  which  gave  results  bearing 
ipon  the  question  of  the  advantage  of  keeping  greenhouse  soils  moist 
n  summer. 

The  manure  was  applied  as  soon  as  the  tomato  and  cucumber  vines  were 
«nioved  from  the  houses,  or  about  the  first  of  August.  It  was  put  on  to  a 
lepth  of  from  5  to  G  inches  and  si)read  evenly  over  the  entire  surface  of  the 
€d».  As  soon  as  it  was  on,  water  was  applied  In  the  form  of  a  spray  until 
he  manure  and  soil  were  thoroughly  wot. 
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The  objGOt  of  this  wetting  was.  first,  to  loach  the  fertility  of  the  manure  tnto 
the  soil,  and,  soooiid,  to  wot  the  soil  suffioieiitly  80  tlftit  with  the  strawy  innKA 
it  would  remain  moist  for  several  dajs.  The  oi>eration  of  wateriijj?  wjw 
rt»iK*ated  as  often  as  needed:  two  or  three  times  a  week  In  bright  weather. 

Wh<»n  it  came  time  to  i)lant  the  lettuce,  about  the  middle  of  September,  tbe 
coarse  part  of  tlie  manure  was  removed  from  the  l)eds  and  carried  outsida  Tlic 
liner  i>ortion  of  tlie  manure  was  worketl  into  the  soil  at  the  time  of  spading. 

It  was  noticeable  that  tlie  soil  which  had  been  treated  with  the  mulch  was  in 
excellent  meclianical  condition  when  it  was  worked  up  for  the  first  crop.  Therf 
were  no  lumps,  as  there  often  are  in  soil  which  has  been  allowed  to  bake  in  tin? 
sun  for  weeks  at  a  time.  It  was  also  darker  in  color  than  unmulched  soil.  Tlie 
leltuoe  plants  which  were  planted  in  this  soil  starteil  off  nicely  and  grew  rapidly 
and  >atisfa<torily  in  every  rt»s];e<'t.  No  further  application  of  manure  or  fertil- 
iv.ov  of  any  kind  was  made  for  the  second  and  third  crops  of  lettuce.  Tbe 
growth  (\t  tliese  crops  was  very  satisfactt>ry.  as  was  tlnit  of  the  first  crop. 

The  method  pive  siicli  favorable  results  at  the  statiou  that  a  prac- 
tical 'zrov^'cr  of  fc^iviiiir-hoiise  vc<j:(*tal)les  was  iiuliiced  to  try  it. 

Takiiii:  tlie  rosull-^  <>f  the  station  tfsts  ft»r  the  two  seasons,  tojretlier  wllli  tli? 
n-sults  socuiv'l  by  the  |  pi'acti'-il  jLrrowcrJ  for  tlie  same  length  of  time  and  glean- 
in;:  v.lml   iiiroriiiMllon   it  has  lw»tMj  possible  to  obtain  from  various  sources,  tlie 
st;;ii(>:i  «l<ics  not  h^'Nllatc  tn  rcconiinf iid  this  treatment  for  soils  which  are  to  Iv 
u>it'<l  r>>r  \«-;rctaMr  fonin;:.     It  must  I;c  borne  in  mind,  however,  tliat  no  half-way 
or  slipsh'Ml  incllvotls  of  usin.i:  tlic  nuil<-h  will  jrive  satisfactory  results.    TUei"0 
sliiMild  b<'  suiI:'i(Mit  f.Ttility  in  tlic  niamu'e  to  furnish  iMioush  plant  food,  whrn 
IcM  'In^l   lnt«>   tbo  soil,   to  sun]i|y   the  three  crops  of  lettuce.     The  quantity  uf 
niaiinre  must  be  sufiii-ient,  also.     At   lea^t  o  or  ^  inches  should  l>e  api)liCMl.    A 
consjder.ible  quantity  of  coarse  material   in   the  manure.  j=uch  as  straw,  corn 
sto\er,  etc..  is  an  .-idvantaLre.     Kr^'sh  manure  has  l»een  used  at  the  station  earh 
time,   anil,  while  we   have   had  no  elian<'e  to  see  the  eft'tx-t  of  the  use  of  tl»e 
well  rntoMl   maimre.  \Ne  are  satisfied  with    fresh   manure,   as  we  know  that  it 
will   l;!\'<"  ;:i'<).1   r"<nU<. 

Wlie:-,'  it  is  the  i)ra<-ti.-e  to  mulch  the  cucumber  or  tomato  crop,  the  mamuv 
u^cd  r.r  tbj;l  jMirpo^-e  c.in  be  left  (»ii  and  more  acbled,  provided  the  cucmnlKn*s  uv 
tnn:j'i'!r\-  have  1  ei-n  free  from  disease.  In  ease  tliese  cr<»ivs  have  been  diseaseil, 
it  \v.r.l(]  he  advis:iMc  to  remove  the  mulch  usetl  on  them  and  apply  new. 

Fi'«'.|;i-.':it  sjirinkliiiir  <»f  the  manure  on  tlie  betls  is  very  essential. 

\Vl«e::  ii  comes  lime  {>*  jiut  in  tlu'  tir<t  <'rop,  if  the  soil  is  in  need  of  liunnis. 
Iln'  c'ltiri'  mnl<h  ni.'iy  be  s(.:i«l(il  int«»  thi'  s<»il.  but  most  ^rreenhouse  soils  do  ni>t 
iicmI  thi  :i(Miti(Mi  <  f  <o  much  C!:;;im»  material.  Where  tlie  soil  Is  fairly  well 
snpi'lii'd  with  humns,  ihc  co;jrser  pnrt  slmnM  be  taken  off  and  remov«Hl  from 
the  hunses  :ind  the  liner  portif»n  worked  intn  the  soil. 

Tlie  f;M'i  ilial  ll:e  iri erulioii-e-  ill  whicli  the  mulch  was  iis^eil  were 
Very  fi'*'«'  from  let  I  nee  di-ea-e  *•  wotild  lead  us  to  ox})Oct  l>onefifual 
ratbvr  tliau  <!e{!iiiM'U<al  i'e-ult<  i'roui  the  jd'opei"  u<e  of  .summer  inrddi 
in  -(>  fai'  a-  it  allecls  the  di-c.i.-e^  of  letliu'c."  If  ilie  use  of  nmk'h  has 
any  Ij'ncjuial  eifcct  a>  rciTJird-  diseases,  it  i-^  entirely  a  preventive 
inea-nre  and  not  a  cuie.  Xeitlicr  lhi-^  method  nor  any  othor  will 
pi'evenl   daniMfre   wliicli   roidts  from  had   methotls  of  handling   the 
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SESSWAL  OT  OLD  OBCHAEBS." 

F.  H-  Ballou,  of  the  Ohio  Experiment  Station,  maintains  that  old 
neglected  orchards,  which  have  been  overgrown  witli  weeds  and 
brambles  and  have  become  not  only  worthless  but  a  menace  to  new, 
irell-cared-for  orchards,  may  be  "  renewed  "  so  that  they  may  be  a 

valuable  source  of  fruit,  especially  while  new  orchards  are  coming 

into  bearing. 
Instead  of  these  orchards  being  destroyed  to  prevent  the  spread  of 

diseases  and  noxious  weeds  to  newly  planted  orchards  he  explains 

how  they  niaj'  be  renewed  in  such  a  way  that  the  injurious  insects  and 

diseases  may  be  effectually  and  easily  combated  and  controlled,  and 

the  old  trees  made  to  produce  fine  fruit  for  home  and  market  while 

the  young  fruit  trees  are  growing. 

Mr,  Ballou  explains  at  the  outset  that  "  I'enewal  is  a  reversal  of  the 

generally  prevailing  idea  of  '  pruning  up  '  old  trees.     It  is  distinctly 

a  process  of  '  pruning  down.' '' 

The  tyi^e  of  trees  with  which  renewal  is  not  practicable  is  that  type  whose 
heads  have  l>eeu  formed  at  an  extreme  height  from  the  ground,  and  whose 
uAked  branches,  from  that  elevated  point  of  divergence,  extend  many  more 
fec't  ui)ward  ami  outward  with  no  intervening  smaller  branches.  Usually  a 
tree  that  was  originally  headed  moderately  low,  and  whose  lower  branches  are 
la  good  condition,  can  be  successfully  renewed. 

Cut  out  the  topmost  branches  the  first  season  of  renewal,  leaving  all  healthy 
8ide  branches.  The  next  season  these  horizontal  branches  may  have  their 
extremities  lopped  back  with  the  pruners  in  such  a  way  as  to  promote  a  uniform, 
well  rounded,  fiij'mmetrical  head  or  top. 

It  will  be  necessarj'  to  saw  large  branches  first  on  the  under  side,  then  on  the 
apper  side,  a  few  inches  fartlier  out  or  up  the  branch  in  the  direction  of  its 
growth.  This  allows  the  branch  to  break  off  without  splitting  the  part  remain- 
ing. A  second  cut  at  an  angle,  can  then  be  made  without  difficulty,  leaving  a 
8BKK»tli,  clean-cut  stub. 

All  wounds  should  be  dressed,  a  few  weeks  after  cutting,  with  a  thick  paint 
made  of  pure  white  lead  and  boiled  linseed  oil. 

The  l>enefits  <»f  heading  back  will  be  lost,  in  time,  unJess  the  work  be  followed 
HI)  by  annual,  discrriminate  thinning  of  the  new  shoots,  and  cutting  back  of 
those  st*lecte<l  for  future  fruit  bearing. 

Rem»wal  of  orchards  may  i)rofitably  be  accompanied  by  the  addition  of  stable 
manure,  either  worked  into  the  soil  beneath  the  extremities  of  the  branches,  or 
allowed  to  remain  upon  the  surface  to  be  cov(»reit  later  with  straw  or  other 
coarse  material  api)lie<l  as  a  mulch.  The  combination  of  renewal  and  fertiliza- 
tion will  work  wonders  in  the  rejuvenation  of  many  old  orchards  long  consid- 
ere<l  unprofitable  and  valueless. 


0  Compiled  from  Ohio  Sta.  Bui.  180.     Sec  also  U.  S.  Uoin.  Agr.,  Farmers'  Bui. 
lUO,  p.  10. 
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INXITBY  BT  BOED£AXIX  lOXTHEE.' 

While  it  is  recognized  that  Bordeaux  mixture  is  the  most  efficient 
fungicide  now  known  for  combating  many  diseases  of  fruit,  partic- 
nhirly  tho^^^e  of  the  apple,  evidence  has  been  collected  by  the  New  York 
State  Station  which  jshows  that  it  is  not  a  perfect  application  for  use 
in  apple  orchards,  since  imder  certain  conditions  the  mixture  itself, 
even  when  made  and  applied  with  extreme  care,  may  spot  the  leaves 
and  mark  or  deform  the  fruit. 

()ii  the  folijijrc  Rordennx  injury  pcreatly  resembles  tbe  leaf  si>ot  supposed  to 
hi)  cimsc'd  by  funj^i.  Deatl,  brown  siK)ts  first  ai)i>ear,  whicli  may  be  wnnll 
<rir(ular  or  roumlisb,  (»r  larjror  and  of  irrcfrular  sbai>c  as  tlu)u;?b  several  small 
spots  bad  run  top'tber.  Tbo  living  and  doad  tissue  are  separateil  by  a  diaticct 
line,  so  Ibat  tbe  spotting  is  vory  conspicuous.  Later,  if  tbo  injury  i«  severe, 
tbo  leaf  turns  yellow  ovor  more  or  less  of  its  surface  and  finally  drops  off  as 
in  natural  falllnjr.  Many  of  tlio  orcbardists  reiwrting  place  tbe  amount  of 
dcf<»liatl()U  during  IIHC)  at  onc-balf  or  more  of  Ibe  leaves;  wbile  in  ft  few 
instances  ncjirly  all  of  tbe  lirst  leaves  fell. 

On  tbe  fruit  tbe  injury  lirst  appears  as  minute,  round,  black,  or  brown  FlK»t3 
or  specks,  less  tlian  i>in-liead  size,  wbicb  are  clustered  eitber    (1>   at  the  ftl*^ 
of  tbe  fruit   if  tla^  injury   results   from   sprayin.i:  Ivefore  tbe  little  fruits  hii^^ 
turned  down,  or   (2)   at  tlu^  base  of  tb<»  fruit  if  tbe  Injury  results  from  later 
s|>rMyin;rs.     Snl)se((ue'itly   \ho  cbaracteristic   *' spray   russetinj?'*   or  "corkrOS* 
sfMiui:"  app(»ars.      I'lie  i)lant  <el]s  injured  by  tbe  spray  form  tbick,  corky  tissue. 
wbicb  rouLMjens  or  russets  tb(»  apple,  tbe  <^\tent  of  the  markinj;  varying  wita 
in«li\ldu:il    fruits.     Tbese  cbaracters  jrive  tbe  fruit  tbe  ai>ix^aran<-e  of  Imvin^ 
be<>n   :iti:icked   l»y  a   fun;;us.     Ib'i.Lcbtly  colored  fruit   is  mucb  marred,  both  t>y 
tbe   nis«Mi!iLC   and    bv   a    deci'eased   brilliance   of   tbe   unspotted    aivas.    BaJlJ' 
injured    speriuuns   are   always   more  or   le^s   distorted    in   sbaiK\   tbe  a"ff(*ct^* 
are;is  l)eiii.Lr  usually  sbrunken.     Occasionally  unsi«j:btly.  teat-like  malformation^ 
ai'e  pro(luced,  or  jraj>in^  cracks  in  balf-^'rown  fruits  wbicb  heal  over  as  tbe  fru'it^^ 
<l(n*'lop.  leavin.LT  rou.irb  sunken  scars. 

'1  be.-e  injurii^s  affe<  t  tbe  kc(»i)inir  (lualities  of  tbe  fruits  to  a  marke<l  exten^' 
tbe  i;ioi^liire  bein.ir  raiudly  .iriven  off.  in  dry  nuuns  or  cellai's,  through  tM^ 
coi'ky  tissue,  so  that  tbe  llesli  b"low  sbriveN  or  becomes  mealy,  or  in  extreu*^ 
c,i-^e:^  nny  turn  brown  :;s  if  l»ruis(\l  or  exposed  to  tbe  air.  In  such  cases  decfiy^ 
sets  in  rapidly.  With  late-1;eepin;r  aj^'le^  this  phase  of  the  injury  Is  ver^ 
imiiortaiil,  as  tbe  keepinir  quality  is  atTe<te<l,  no  matter  how  slight  the  russete^ 
area. 

In  »»>ld  st  era. ire  I  lie  di^]«re«iation  of  russet  e«l  apples  is  not  very  rapid,  but  sucl* 
fruit  is  nut  wante«l  l»y  retailers,  as  it  keeps  very  jKtorly  when  brought  frot^ 
sti-ra.re  into  a  dry  atnit^^piiere. 

r. Mia  in  injuries  in  t'olia.irc  an<l  fruit  may  be  t\>nfusiHl  with  Bordeaux  Injur^* 
tln»n.ub  usTially  there  are  points  of  difference  easily  separating  them. 

A  pertV'ci  lueihiul  of  prcvoniiuir  ilii'  iiijurv  has  not  been  devise^? 
Imp.  r.  r.  lledrii'k  aiul  K.  II.  Hall,  of  the  New  York  State  ExpeC  v 
uuMM  Siaiioiu  irive  the  follow iiiuf  >iier<re>iii>iw  which  will  aid  in  redi«-  ^' 

h\i:  ii : 


I'onipil^'d  froni  New  York  Sui le  Sia.  l*ul.  287. 
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)  Distinguish,  In  spraying,  between  varieties  very  susceptible  to  spray 
y  and  those  resistant  or  less  susceptible.  Among  such  susceptible  varle- 
whlch  must  be  sprayed  with  great  care,  are :  Baldwin,  Ben  Davis,  Graven- 
i,  Jonathan,  Rhode  Island  Greening,  Twenty  Ounce,  Wagener,  Wealthy, 
aw  Newton,  Yellow  Transparent  Among  those  less  susceptible  are: 
:ander,  Esopus  Spitzenburg,  Fall  Pippin,  Hubbardston,  Northern  Spy,  Red 
racban.  Red  Canada,  Rome,  Roxbury,  Tolman  Sweet,  Tompkins  King,  Yel- 

Bellflower. 

2)  Varieties  resistant  to  scab  should  receive  light  applications  of  Bordeaux, 
eclally  If  they  are  very  susceptible  to  injury  by  the  copper  sulphate.  Among 
h  scab  resistant  varieties  are:  Alexander,  Ben  Davis,  Gano,  Hubbardston, 
lenburg.  Red  Astrachan,  Rome,  Roxbury,  Sutton,  Tompltins  King,  Tolman 
eet.  Wealthy,  Yellow  Newton,  and  Yellow  Transparent. 

(^)  It  will  pr(»b:il)ly  be  best  to  use  lc3s  copper  sulphate.  On  this  i)oint  it  is 
t  possible  at  present  to  spcalv  iK)sitively.     ♦     ♦     ♦ 

(4)  An  excess  of  lime  will  not  prevent  Bordeaux  injury  nor  greatly  lessen  it; 
srefore  it  is  not  advisable  to  use  more  than  one  part  of  lime  to  one  part  of 
[>per  sulphate  in  making  the  mixture. 

*ii)  T'se  moderation  in  sprayinjc.  Since  the  injury  increases  with  the  amount 
C'or>[>er  sulphate,  an  excessive  application  that  leaves,  by  evaporation,  larger 
ouuts  of  the  chemicals  on  the  tree  will  be  more  harmful  than  lighter  applica- 
«s.    Spray  to  cover  the  foliage  and  fruit  with  a  thin  film  and  j'et  not  have 

trees  drij)  heavily. 

0)  Avoid  spraying  in  rainy,  foggy,  damp  weather.  Ai)plicatious  made  just 
Ore  showers  are  (juite  certain  to  produce  injury ;  hence  the  Bordeaux  mixture 
Uld  l)e  used,  as  far  as  possible,  only  in  dry  weather.  If  necessary  to  spray 
*vet  weather  it  may  be  advisable  to  increase  slightly  the  proportion  of  lime 
lie  mixture. 

H  general  it  is  pointed  out  that  while  spray  injury  is  a  serious  mat- 
I  apple  scab  is  worse,  and  "  no  fruit  grower  can  afford  to  give  up 
use  of  Bordeaux  mixture  in  fighting  apple  scab." 

GLUTEN  FLOURS  AND  SIMILAR  FOODS.« 

•Then  wheat  flour  is  made  into  dough  and  frequently  washed,  pre- 
ably  in  running  water,  the  starch  may  bo  removed,  leaving  behind 
anacious  gummy  mass  known  as  gluten,  which  contains  practically 
of  the  nitrogenous  material  originally  present  in  the  flour.  This 
y  be  dried  and  ground  or  manipulated  in  various  ways,  and  gluten 
xls  are  manufactured  on  a  commercial  sciile  and  sold  under  such 
nes  as  wheat  gluten,  gluten  flour,  etc.  The  experiment  stations 
ve  examined  such  goods,  which  are  widely  used  by  persons  suffering 
th  dialx^es  and  others  who  are  compelled  to  exclude  starch  from 
iir  diet,  and  it  has  been  found  that  they  vary  very  greatly  in 
ality.  For  instance,  some  of  the  products  examined  by  the  Maine 
:periment   Station   were   found   to  contain   practically  the  same 

Lount  of  protein  and  only  a  very  little  less  starch  than  ordinary 

- 

Compiled  from  Connecticut  State  SUi.  Rpt.  lOOC,  pt  2,  p.  153;  Maine  Sta. 
Is.  55  and  75. 
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\vhe5it  floTir,  while  other  goods  showed  a  high  percentage  of  protein 
and  a  low  carbohydrate  content. 

ft 

An  extended  study  of  the  composition  and  nutritive  value  of  gluten 
flours,  gluten  l>read,  and  siniihir  goods,  nut  products,  soy-bean  meal, 
and  oth(»r  conmiercial  diabetic  foods  and  homemade  gluten  rolls  and 
sov-lx'an  rolls  was  recenilv  carried  on  by  the  Connecticut  State 
Exi)erinicnt  Station.  According  to  A.  L.  Winton's  report  of  this 
work,  all  the  samples  of  flour  and  me4il  examined,  except  the  wheat 
and  l>arley  goods,  the  soy-lK»an  meal,  almond  nieiil,  nut  meal,  and  the 
flours  j)urporting  to  be  made  from  milk  ca.sein,  "  wciv  sliown  bv 
mit.r(»>copic  examination  to  be  wheat  prcxlucts.'' 

Tin*  sniuplos  with  less  than  ITi  ju'r  t-ont  of  protcMii  had  t!io  appoaninoo  of  boin;! 
untn'at(Ml  iniH  products  with  or  without  tho  bran  coats  and  j?orm.  Some  were 
frritty — that  is,  folt  rnuj^h  botwcHMi  thi»  finj^ers  as  compared  with  ordinary  wheat 
ll(nir,  wlii<'h  f<vls  soft  and  smooth.  Tlu'  starch  was  nearly  or  quite  nt>nnul  in 
Its  apiM.'aranco  unilt-r  tlic  mirrosniiu'.  sliowinjc  that  it  had  not  lK»en  jrolatinizeil 
as  in  llio  ni;nnifa«-Unv  of  truo  jrhiton  tlour. 

TJK'  jxlutrn  flours  and  otlirr  liours  mado  fniin  wheat  contalniuf:  2<>  iK»r 
cent  and  upward  of  i»rotoin  sljowed  undor  tlio  udfros(t)i>o  flalvos  o/  crmle 
gluten  -  i.  ('.,  a  dri('<l  niixturo  of  iriutfu  and  starchy  matter,  iho  latter  in  «^»ip 
caso  lu'ini;  irolatinizcd.  Sonic  of  tiio  sami>lcs  consisted  entirely  of  this  luaterijil. 
wliilc  ollicrs  <-ontaincd  in  addition  what  apiK'ared  to  ho  untreattnl  fiOnr  with 
normal  starch  ^'rains. 

The  samples  clalnicil  to  he  wheat  and  harley.  soy-hean  meal,  and  ahnoml  nie:il 
were  true  to  name. 

The  |«-oiiniiercialJ  l»read,  ]»iscuit,  and  rusl;s  for  the  most  part  showed  mHl*^r 
tli^  micn»;;'op<'  only  wheat  stareh  distort(H.i  by  e<K>kincr,  wheat  tissues,  ami.  in  tlie 
oa-c  of  tho-<e  with  hi.^dl  pruti^in.  ijlulen  tlakt»s  liki'  those  found  in  the  tlour. 
"  -^  *  Caliulalcd  to  tlie  water-free  basis,  nearly  all  the  saimpk^s  guaranteed 
to  coi.i.ini  a  certain  ])enentaf:e  of  protein  fuUilled  the  claims  of  the  man"- 
i-iciurers. 

All  of  the  wheat   preparation.-:  contained  a  certain  aniour.t  of  starch,  aUlmu;:l» 
in  iiio>i  of  ilum  the  percc)it;'.;^i*  w.is  <•  )nside:;ibly  redu'vd.     The  iMMieticial  resnlt** 
from  ihcir  u>e  arc  not  d^ie  s<dely  to  thv'  reduced  jK'n-enta%'<>  r>f  starch,  but  aN" 
to  the  iiu-reased  jM-rcentap'  of  i»rotein.     The  i»rodu<'ts  are  **  richer  *'  or  "  benrt- 
ier  *'   and    the  jiatient   eats   less  of  them.      Tor  exampl(\  (»r<lin;iry   wheat  floiir 
contai:is  alnrnt  To  per  cent  of  i-tarch  and  11   per  <ent  of  ja'otein,  w  1  Koreas  sani<* 
of  (he  di.ibetic  Hour--  <'xaniiii«Ml  contain  al>out   •"♦<>  |k'I'  <'ent  of  tlie  former  n»i*" 
siltueiit  and  about  -h>  ])er  ciMii  of  the  latter.     INaiiiil  for  iKUUid.  the  amount  «*' 
starch   is   icdn«t'd  oidy   ti>   two-thirds   the  ori;:iiiai   amount,  but   the  protein  h'*^'^ 
luM-n  iiici\-;»vs(^d  u'.arly   fourfoj.l.  so  that  -~*  parts  of  the  in*ep;iration  <-ontain  *^' 
Jiniih  protein  :\s    ]i  n  ],i\v\<  r.f  tlie  ori:.rinal.  but  oTdy  one-sixth    (oneH^uarter  ^  ^ 
two  thirds »   .MS  muci'  starch.     P.ut  :i  ;:luten  Hour  with  any  considerable  anioui'^ 
i'i  ••aiI.ohydrai»'r;   (for  e>ai>ipi<'  over   1(>  per  ceiil )   should  l»e  use<l  in  very  sina 
amount,  if  i\\  all.  'a  <li.d.etics.     A  safe  Hour  for  (hose  sulTerin;;  with  the  disea>^ 
Is  ciseiii   Hour  eijiircly  free   from  c;irbo!iydrates.  or  else  a   vejretable  flour  *-«ir^ 
t.il:;iii.L:  the  snialiest  i^ossjbb^  auKmnt  of  theSA^  subst  inc<'S.  such  as  may  be  pr^ 
jiare*!    from    s<»y    Iwaus   by    simply    «:rindin.i:   with    i-emoval   of  the    hulls.    trot0 
alini»ntls   and   other  starcli-free  nuts   after  expressing;  a  i)orlion  of  the  fat.  <» 
from  wlie.u  Mfter  washintc  suHiciently  to  remove  nearly  all  the  stareh.     A  gua^ 
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to  protein  aiid  starch  content  slioukl  l>e  furnished  with  each  prodnct,  so 
Biclnns  can  calculate  dietaries  for  tlieir  patients. 

tK>nieniade  gluten  biscuits  and  the  homemade  soy-bean  meal  biscuits] 
il  comparatively  low  percentaj?es  of  nitrocron-fri^  extract.  Although 
bean  blscnlt  I'ontainetl  alx)ut  four  times  as  nuich  nitrogen-free  extract 
gluten  bUmit,  It  should  be  lK)rne  in  ndnd  that  ♦  *  *  only  about 
d  the  iiitrojren-frtH^  extract  of  tlie  soy-bean  meal  is  starch,  sugar,  and 
also  that  the  nitrogen-free  extract  as  given  for  the  gluten  fo<Kls  is 
owing  to  the  use  of  an  erroneous  factor  for  protein.  With  our  present 
Ipe  It  may  lie  safe  to  assume  that  l>oth  bis<*uits  are  alx>ut  equally  unob- 
ible  Ko  far  as  their  carbohydrate  constituents  are  c(mcerned.  They  art\ 
r,  of  a  very  different  nature  as  regards  pi-otein  and  fat,  the  soy-bean 
being  relatively  rich  in  fat.  whereas  the  gluten  l)iscuit  is  rich  in  protein, 
•al  trials  alone  can  decide  which  is  the  more  wholesome.  It  seems 
le  that  both  can  be  used  to  advantage,  thus  {^erving  to  relieve  in  a 
•e  the  monotony  <if  the  diet 

regards  the  use  of  foods  with  littlo  or  no  starch,  the  foHowing 
lents  are  made: 

mn-essity  of  excluding  so  far  as  possible  from  the  diet  of  diabetic 
ts  sugars  and  substances,  such  as  starch  and  dextrin,  yielding  sugar 
he  digestive  juices,  has  led  to  the  introduction  of  saccharine  and  other 
r  derivatives  and  preparations  containing,  or  puri)orting  to  contain,   no 

or  starch  derivatives,  or  else  diminished  amounts  of  theso  substances, 
raving  of  the  patient  for  sweets  i^  sometimes  satisfied,  at  least  teiiiiK)- 

by  the  use  of  sa(vliarine,  a  coal-tar  product  several  hundred  times  as 
as  sugar  which  is  frt»e,  so  far  as  diabetes  is  concerned,  from  the  injurious 
ties  of  sugar,  but  the  preparation  of  a  harmless  l>ut  palatable  substitute 
ead  reijuires  a  special   Hour  containing  a   relatively  small  percentage  of 

and  .HiKH'lal  methods  of  l>readmaking. 

ailed  diabi*tic  tlours  may  be  made  from  wlieat  flour  by  washing  out  a 
11  of  the  starch  and  drying.  If  the  process  of  washing  is  carrieil  far 
1.  crude  gluten  is  obtained  containing  very  small  amounts  of  starch,  and 
this,  after  drj'ing.  may  be  prepared  gluten  flour.  Crude  gluten,  obtained 
ty-prmluct  in  the  manufacture  of  wheat  starch,  is  said  to  be  utilized  for 
■eiwration  of  gluten  flour  as  well  as  a  coTicentrated  cattle  food.  The 
ill  of  so  large  a  proportion  of  the  starch  materially  alters  the  physical 
•tors  of  the  flour  and  the  br(\id  made  from  it  is  quite  different  froni 
ry  bread.     *     <=     * 

t  of  the  commercial  dialictic  flours,  however,  are  not  true  gluten  flours, 
:hey  still  (*ontain  a  con>ideral)le  amount  of  stardi — some  of  tliem  so  much 
'cnder  them  positively  dangerous  for  dialK.^tic  j^atients. 

only  all  of  the  cereal  grahis  but  also  most  of  the  seeds  of  the  legumes, 
;s  field  and  Lima  lieans.  pe:is.  and  lentils,  contain  large  amounts  of  starch 
lUst  be  avoided  by  diabetics:  tlie  s(»ja  or  soy  bean,  however,  is  a  striking 
ion  as  it  contains,  when  ripe,  no  true  starch,  or  only  traces.  This 
inons  sewl  is  an  imi)ortant  food  in  Japan  ami  is  being  used  in  this  country 
e  manufacture  of  meal  for  the  use  of  diabetics.     *     *     ♦ 

peanut,   another  legtnnlnnus  se<Ml,   although   very   rich    in   oil,   contains 
11  |¥?r  cent  of  starch,  sugar,  and  dextrin,  of  which  al>out  half  Is  .starch. 
t  of  the  nuts,  including  walnuts.  Brazil  nuts,  almonds,  and  Alberts,  since 
!ODtain  no  starch  and  only  small  amounts  of  sugar  and  dextrin  but  are 
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rich  in  protein  and  oil,  are  valuable  additions  to  the  diet  of  diabetics.  Almond 
meal  is  used  in  the  preparation  of  various  biscuits  and  bread  substitutes.  The 
chestnut  is  a  notable  exception  among  nuts,  in  that  it  is  rich  in  starch  and  poor 
in  fat,  the  composition  of  tlie  shelled  nut  being  much  the  same  as  that  of  wheat 
flour;  it  is  therefore  entirely  unsuited  for  the  use  of  diabetics. 

Cnsein  prei)ared  from  skinmied  millv  is  used  for  making  a  kind  of  bread 
entirely  free  from  starch.     ♦     ♦     ♦ 

In  making  out  dietaries  for  diabetic  i)atlents  it  should  be  lM)rne  in  luiiid  that 
stnrcli,  sugar,  and  dextrin  are  all  about  e(iually  injurious,  since  starch  juid 
dextrin  are  converted  by  the  saliva  and  pancreatic  juice  into  sugar  (chiefly 
nijiltosc)  and  it  is  the  sugar,  not  the  starch  itself,  which  is  directly  injurious. 
For  <»x.imple,  changing  a  porti<m  of  the  starch  into  dextrin,  as  is  done  to  wmie 
oxtont  by  toasting  bread,  does  not  render  it  less  injurious:  in  fact  it  actu;illy 
hast(Mis  the  formation  of  sugar  through  the  action  of  the  digestive  juices?,  sini'e 
(Icxtrins  arc  intermediate  products  in  the  change.  For  this  reason  the  sum  of 
the  i>crccutagcs  of  starcli,  s^ngar,  and  dextrin,  and  n(!t  the  starch  alone,  should 
be  considered  in  valuing  dial)etic  i)reparations. 

Invesii<»:ati()iis  like  th().<(»  noted  above  liavo  a  decided  value,  as  they 
fiirnisli  hifoi-inution  reirardin^  the  character  of  food  products  in 
which  a  iiivixt  many  j^ersons  ai-(*  int(M'e.stod.  It  should  bo  remenilKTecl 
however,  tlmt  those  who,  for  any  reason,  must  exclude  starch  from 
their  d'el  should  follow  the  advice  of  a  competent  physician  anJ 
sliould  not  d(»pend  ui)on  <2:eneral  inforriiation  and  their  own  opinions 
in  reirulatin<^  their  food. 

LAXATIVE  PROPERTIES  OF  WHEAT  BRAN.« 

The  laxative  properties  of  bran  have  lon<»:  been  recognized  in  the 
vei-y  livneral  use  of  bran  mash  to  correct  ji  tendency  to  constipation 
in  farm  aniuuils.  but  the  exact  reason  for  this  action  of  the  bran  has 
never  been  clearly  understood. 

Sojue  I'ccent  cxj)erim(Mits  by  AV.  IT.  Jordan,  E.  B.  ITart,  and  A.  J- 

• 

Patten,  of  th<»  New   Yoi*k  State  Kxi)eriment  Station,  indicate  quit? 

i){)sitivt'ly  that  tliere  is  a  laxative  action  diu»  to  a  soluble  phosphoni^? 

coir.jxjiuid  known  as  phytin,  which  occurs  in  considerable  amount:^  ni 

Mie  l)r.»ij.  i'or  wlieu  cows  wen*   fed  br-.ui  from  Avhich  this  compounu 

..,/    w.  .n  larucl'x  ivmoved  b'    '  •ishin<f  they  showed  a  decided  tendcnov 

'!■»»'"  )n  besid(\     ^    >"      •^>^'^*  dnirical  distui'bances. 

I  -•    -    vivf.Mi-w  ..      .   . -.  'i-M'^^ts,  while  not  considered  iw 

«n   important  bearing  <^^^ 


1 1  -- 


..vvtiy    is    nut    definitely   e-tablishcd— t^')^ 
""'  for  p(»rsons  of  a  constipated  hubit.    ThJ!* 

i.ii •'    i^  u.^i..ili.>  cvwi.n  ...v.i  to  the  elfect  of  the  coarser  material  "I'^'^ 

iw.  I  •.-  ..i.^K  ,  tion  of  tlie  intestines.  The  outcome  of  this  investigation  very 
.,..i.i..ii,\  ."!Uggcsl(Ml  the  tiiouglit  that  if  whole-wheat  bread  really  posse-scs  th^ 
». votive  i)ro»"^»-      5  assigned  to  it,  this  may  be  due  to  the  amount  of  pbytiu  '^ 


'"•^*»         w        '..-»,„    X     _  S^'.ifo    "^I^^^^-Ij^    I>yl,    ]^ 
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The  phosiihorus  compounds  of  the  wheat  kernel  are  found  mainly  in  the 
Qter  oontlugs  and  germ  from  which  are  derived  the  bran  and  middlings.  As 
tie  bran  phosphorus  Is  mostly  contained  in  the  compound  phytin,  it  Is  self- 
vldcut  that  this  substance  exists  In  much  larger  proportion  in  the  whole-wheat 
»read  than  in  fine  flour. 

Phytin  is  widely  distributed  in  nature  and  has  been  found  in  the 
seeds  of  the  red  fir,  pumpkin,  peas,  beans,  white  and  yellow  lupines, 
and  potatoes,  as  well  as  in  wheat. 

EMMER  AS  A  FEEDING  STUFF.^' 

As  fully  explained  in  an  earlier  Farmers'  Bulletin  of  this  Depart- 
ment, cmnier,  which  is  a  S2:)ecies  of  wheat  {Trlticirni  dlcoccurn)^  often 
incorrectly  called  speltz,  was  introduced  from  Russia  into  the  north- 
western United  States,  more  particularly  Minnesota  and  the  Dakotas, 
where  it  has  been  so  successful,  especially  for  dry-land  planting,  that 
its  culture  and  use  have  assumed  considerable  importance.  J.  W. 
Wilson  and  H.  G.  Skinner,  of  the  South  Dakota  Station,  say  of  this 
grain  that  '"  although  better  adapted  to  the  more  arid  regions  [it] 
has  produced  a  yield  of  03  bushels  to  the  acre  on  the  low  land  of  the 
college  farm.  It  is  now  quite  generally  grown  as  a  grain  crop  and  is 
highly  spoken  of  wherever  fed  to  live  stock.'' 

The  characteristics  and  culture  of  this  qto\}  are  fully  treated  in  the 
Farmei*s'  Bulletin  referred  to.  The  purpose  of  this  article  is  to 
summarize  investigations  recently  reported  by  the  Minnesota  and 
South  Dakota  stations,  relating  to  its  composition,  dige--5tibility,  and 
general  feeding  value  for  different  classes  of  farm  animals. 

The  composition  of  emmer,  as  compared  Avith  other  common 
cereals,  is  shown  in  the  following  table: 

Compositioii  of  cmmcr  and  other  ccrcula. 


Kind  of  grain. 


i-^nhu«kc<1  eraxner  grain  as  it 
came  from  the  tlira«her. 
Do 


Aniilvst. 


busked  emmer . 
^merhuskn... 

^heat 

iarley 

>at« 


Snyder,    Minn. 

Station. 
Shepard,  S.  Dak. 

Station. 

Shepard  

do 


Water. 


Pro- 
tein. 


Fat. 


Per  rt. 

Per  rt. 

Per  ct. 

10.88 

10. 5  J 

2.32  1 

10. 17 

11. 58 

2.4(i  . 

10.03 

11.09 

2.80 

8.12 

2.39 

1.48 

10.50 

11.90 

2.10 

10.  DO 

12. 40 

1.80 

11.00 

11.80 

5.00 

Nitro- 
pen-free 
extraet. 


Per  ct. 
00.71 

01. 40 

70.70 
41.  M 
71.  W 
69.80 
G9.70 


Fiber.  I    Ash 


Per  ct.  !  Per  ct. 
11.70  3.89 

11.45 


2.94 
39. 02 
1.80 
2.70 
9.60 


2.W 

1.84 
7.45 
1.80 
2.40 
3.00 


The  table  shows  that  unhusked  emmer  is  very  similar  in  composi- 
tion to  oats;  the  husked  emmer  more  closely  approaches  barley  in 
:ihemical  composition.     In  experiments  made  by  II.  Snyder,  of  the 

•Compiled  from  Mhmesota  Sta.  Biil.  IM);  South  Dakota  Sta.  Bui.  100.  See 
also  U.  S.  Dept  Agr.  Farmers'  Bui.  130. 
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Minnesota  Station,  with  sheep,  inihuskcd  emmer  showed  a  high  diges- 
tibility, the  (ligestihle  nutrients  in  100  pounds  of  emmer  as  compared 
Avith  other  cereals  Ix^ing  as  follows: 

JHf/cstihlr  )u!tric)fts  in  JOO  pnuiuls  of  cmmcr  and  other  crrcals. 


Kind  of  ^rain. 


Kmnicr  (unhu>ke<l) 

lijirU'v 

(»!lt>." 

Spring  wht'jit 


Protein. 

Fat. 

dnt«x 

r<mnds. 

J'tnindf. 

l\iun<U. 

9.11 

2.14 

b8.40 

8.70 

1.6U 

(hVCO 

9.20 

4.20 

47.  SO 

10.20 

2-70 

39.  H) 

As  measured  )>y  chemical  c(miiK>siti()n  and  digestibility,  as  deter- 
mined in  the  above  experiments,  emmer  should  have  a  high  feeding 
value*.  Neverthele.^s,  in  the  actual  feeding  experiments  that  havel>een 
mnd(»  this  grain  has  hardly  ^hov^•n  as  high  nutritive  value  as  would 
i)e  expected  from  iis  composition  and  digestibility. 

Summarizing  the  cxperimenls  which  have  Iwen  cari'ied  on  for 
several  vears  at  the  South  Dakota  Station  with  all  of  the  more  com- 
moil  kinds  of  farm  animals,  J.  AV.  AVilson  and  H.  G.  Skinner  n^port 
tlitit  in  exjK'rimcnt^  in  fiittening  sheep  it  re<pured  5.09  pounds  of 
l)arlev  as  comp-.ircvl  with  7.1^7  j)ounds  of  emmer  to  produce  a  |X)und 
oi'  gnin.  In  com])arison  with  eight  other  feeding  I'ations  in  exi)eri- 
meiu.-:  witli  lambs,  it  re<juired  7/2  pounds  of  unground  emmer  or 
8.0  pounds  of  ground  emmer  as  com])ared  with  5.3  ix)mids  of  com  to 
l)i()dnce  a  ])ound  of  gain. 

In  fal telling  (experiments  with  range  lambs  emmer  was  fed  a>  a 
single  grain  and  niixcHl  with  corn.  l)arley,  and  wheat,  half  and  half 
by  v/eight.  It  was  found  that  it  recpiired  from  1  to  2  pounds  more  of 
emmer  than  o(  the  oilier  grains  to  ])i'()duce  a  pound  of  gain.  TIh> 
Luiibs  fi'd  ti  mixture  of  (Munier  and  barlev,  lialf  and  half  1>v  weiiiW« 
iiiiide  a  hirger  gain  for  feed  cou>uined  than  the  average  of  the  t^vo 
lot-  fell  oil  barley  and  ernmer  n^d  separatelv.  This  was  also  true  of 
the  lambs  fed  corn  mixed  with  emmer  in  the  same  pro^wrtions  a^ 
abo\e.  Tlu*  re-r.lis  ilnis  indicsitc  that  the  emmer  had  a  greater  feed- 
intji  value  for  lambs  when  mixevl  with  othei'  grains  than  when  f^^ 
aloJK'. 

Ill  feeding  experinn  nts  with  dairy  cows  it  required  2  pounds  niore 
of  enimer  to  ju'odiiee  a  pound  of  butter  fat  than  it  did  of  barley  ^^ 
corn,  other  condition-  Ix^ng  i'qual.  The  cows  made  a  gain  in  wei?"*' 
of  Is  j)0unds  ])er  head  during  the  period.  They  consumed  one-third 
more  of  emmer  j)er  head  daily  than  did  the  lots  receiving  barley  ^^ 
corn.    The  cows  did  well  on  the  emmer  raticm. 

In  an  ex])ei'iineiit  in  foediuir  for  the  lU'oduction  of  babv  beef  enun^^ 
was  used  as  one  of  the  grain  ration.^,  with  the  result  that  the  i^*' 
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ittened  on  this  grain  made  an  average  daily  gain  of  1.69  pounds, 
hile  the  lot  fattened  on  corn  made  an  average  daily  gain  of  1.84 
ounds.  During  the  grazing  period  the  lot  fed  on  emmer  gained 
1*2  pounds  more  than  that  fed  on  corn.  It  required  only  5.1G  pounds 
if  emmer  for  a  pound  of  gain,  as  compared  with  7.03  pounds  of  corn 
0  produce  a  pound  of  gain  during  the  grazing  period. 

Tbe  lot  fed  on  emmer  did  not  consume  as  much  hay  per  pound  of  gain  as  did 
rther  lots,  indicating  that  the  Imsk  of  emmer  is  a  good  snhstitute  for  hay. 

Emmer  produces  a  hard  fat,  al>out  the  same  as  oats,  and  as  good  a  quality  of 
neat  as  com. 

With  the  exeei)tion  of  tlie  emmer  lot,  tlie  si)ayetl  lieifers  brought  tlie  same 
[>rlce  as  the  steers.  In  tliia  case  a  reduction  of  50  cents  per  Imndred  was  made 
30  ac<x)unt  of  the  spayed,  heifer  being  smaller  than  the  steers  in  the  lot  which 
brought  $r>  i)er  hundred. 

The  lot  of  calves  fattene<l  on  emmer  sold  for  40  cents  a  hundred  less  on  the 
Chicago  market  than  did  the  lot  fatteneti  on  c^ru,  and  dressed  2  per  cent  less 
than  did  the  corn  lot. 

In  experiments  with  2-year-old  grade  steers  it  was  found  tiiat  a 
pound  of  com  was  equal  to  IJ  pounds  of  emmer.  Where  the  com 
and  emmer  were  mixed  half  and  half  by  weight  the  relation  is  about 
the  same  with  a  small  increase  in  gain  in  favor  of  the  mixture.  With 
hogs  it  required  7  to  8  pounds  of  emmer,  as  again^rt  about  5  pounds  of 
com,  to  produce  a  pound  of  gain.  Otlier  experiments  showed  '*  that 
there  was  very  little  feed  for  swine  when  following  steers  fed  on 
ground  emmer." 

The  results  show,  in  general,  that  while  emmer  has  a  high  nutritive 
^alue  it  is  hardly  equal  to  corn  in  this  respect.  The  economy  of  its 
ise  as  feed  will  dej^nd  upon  its  availability  and  cost. 
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EOOTS  FOE  FARM  ANIMALS. 

Roots  as  a  part  of  the  ration  have  a  decided  value  for  all  kinds  of 
lomestic  animals.  Prof.  T.  F.  Hunt  and  associates,  in  a  recent  bulle- 
in  of  the  New  York  Cornell  Experiment  Station,  in  discussing  this 
Jubject,  call  attention  to  the  fact  that  their  effect  is  tonic  as  well  as 
nutritive,  and  that  breeders  and  feeders  of  .farm  animals  for  exhibi- 
ion  purposes  find  roots  invaluable. 

For  most  purposes  the  roots  are  chopi)e<l  or  slked  hefore  feedinp:.  Various 
land  and  iK)wer  machines  are  on  the  market  for  this  work.  Oenerally  sj»eak- 
njr.  roots  should  not  he  fed  alone,  as  they  carry  too  nmch  water.  A  fecil  may 
.'ary  from  2o  to  50  i>ounds  i>er  day  for  a  tliousand  i>ounds  of  animal,  according 
:o  the  amount  of  drj'  concentrates  and  roughage  fed.  It  is  usual  to  put  the  cut 
•oots  into  the  feed  l>ox  and  distrilmte  the  ground  grain  over  them.  For  i>oul- 
rry,  liowever.  the  whole  roots  may  ho  given,  allowing  the  fowls  to  pick  them. 
It  Is  said  by  some  that  turnips  and  rutabagas  impart  a  flavor  to  milk.  How- 
aver,  if  no  roots  are  in  the  milking  room  at  the  time  of  minting  and  they  are 
fed  just  after  milking  this  may  be  avoided. 


•  Compiled  from  Michigan  Sta.  Bui.  240;  New  York  Cornell  Sta.  Buls.  243.  244 


20 

In  feeding  experiments  at  the  Michigan  Experiment  Station,  in 
which  roots  were  fed  at  the  rate  of  15  to  20  pounds  in  addition  to  a 
sihige  and  grain  ration,  R.  S.  Shaw  and  H.  W.  Norton,  jr.,  found 
tliat— 

The  addition  of  roots  to  an  already  complete  ration  of  silage,  clover  hay,  and 
grain,  for  a  dairy  cow,  stimulated  both  milk  and  butter-fat  production. 

The  cost  of  tin*  ration,  however,  was  raised  to  such  a  degree  as  to  lessen  tiie 
profit  of  production,  niillt  costing  4.2  cents  more  per  hundred  i>ounds,  and  butter 
fat  1.1  cents  more  jwr  iKumd,  as  a  result. 

In  case  a  large  production  is  desired,  as  in  making  records,  roots  might  be 
ns<Ml  to  jidvantage. 

The  <'ows  g.'iined  in  weight  more  on  the  root  ration  than  when  ftnl  witlwut 
roots,  Imt  tlio  dilTerenco  was  not  great. 

Tiu*  percentage  of  l)Uiter  fat  in  t-be  milk  was  constant,  whether  on  tbe"root 
ration  *'  or  without  roots. 

Tlio  roots  and  tubers  most  commonly  used  for  feeding  farm  ani- 
mals in  this  country  are  potatoes  and  sweet  potatoes,  beets  of  different 
^orts,  nian</**l-wurzols,  ruta-ba^as  and  turnips,  carrots,  parsnips,  and 
ai-ii('liok(  s.  ]Man3'  analyses  of  tliese  roots  have  been  reported  in  pub- 
lications  of  the  exjK'riment  stations,  and  the  average  figures  given  in 
the  folloAving  tabic  are  bascnl  upon  such  Avork: 

Ai'<rinj('  ('(.injtasiti(/n  of  /•oo^s  ami  tuhcrs. 


Kiiul  !•{  innty. 


Wutrr.    ,  I'rotfin. 


Fat. 


I    Starch. 
:  siigjir,  etc. 


Artichohf-s 

Kl'ii  l.(H  tH ' 

Sugar  iH'it^ 

('arrolM 

I'dtatxX'N 

S\v<'«'t  pmatce** 

l*ar.«iii|»s 

Manjfi'lw  urzt'ls 

Kutn-l).-i),M< 

Turnips 


iV  r  r,  lit. 

J'er  ant. 

Pri'  ant. 

Per  rent. 

79.  r, 

•J.  (I 

O.'J 

15. 9 

88.5 

1.5 

.1 

8.0 

i<i).  T) 

1.8 

.1 

9..S 

hS.  ♦; 

1.1 

.4 

7.0 

78.9 

2.1 

.1 

17.3 

71.1 

1.5 

.4 

24.7 

Ki.O 

1.6 

.5 

11.0 

\'0.  \) 

1.4 

.2 

5. 5 

s>.  (-> 

1.2 

2 

7.5 

1       yo.  0 

i 

1.1 

o 

C.2 

dniteH. 

Crude 

Ash. 

liber. 

Per  cent. 

i 

P(r  trnt. 

0.8 

1.0 

.9 

1.0 

.9 

.9 

1.3 

1.0 

.6 

1.0 

1.3 

1.0 

2.5 

1.4 

.9 

1.1 

1.3 

1.2 

1.2 

.8 

Fad 

value  per 

pouna- 


19& 
365 
215 

•  j€0 


As  will  be  seen  from  the  above  table,  the  roots  and  tubers  a^' 
succuliMit  foods — that  is,  they  contain  a  large  quantity  of  water  in  pri^ 
l)ortio!i  to  their  nutritive  inatc^'ial.     Their  feeding  vahie  dei^ends  i 
large  measure  upon  tlie  carboliydrates,  chiefly  starch,  which  they  su{^ 
plv,  thoufifh  the  asli  constituents  are  of  undoubted  value. 

The  data  obtained  in  investigations  reported  in  the  Cornell  bulletin 
referred  to  on  the  value  of  root  crops  for  stock  feeding  are  based  o# 
extended  experiments  on  the  total  dry  matter  yield  per  acre  of  S 
number  of  the  more  important  root  crops.  The  results  obtaine<^ 
indicate  that  such  root  crops  as  mangel-wurzels,  beets,  carrots,  ruta- 
bagas, and  turnips  yield  a  profitable  stock  feed  under  usual  coni 
ditions. 
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greater  average  yield  of  dry  matter  per  acre  may  be  obtained  from  mangels, 
sugar  mangels,  sugar  beets,  and  ruta-bagas  than  from  an  average  yield 
om.  While  it  costs  somewhat  more  per  pound  to  produce  this  dry  matter, 
it  is  quite  probable  that  the  higher  digestibility  and  palatabllity  of  roots 
»t  this  lesser  cost  of  corn.  ♦  ♦  ♦ 
omparing  mangels  and  sugar  beets,  the  former  are  more  succulent,  while 

sugar  beets  produce  a  higher  average  yield  of  dry  matter.  It  should  be 
embere<l,  however,  that  because  the  sugar  beets  grow  into  the  ground  they 

more  difficult  to  harvest,  and,  furthermore,  they  do  not  Ivoep  so  well  as 
igels.  It  may  seem  that  the  yield  of  sugar  beets  is  more  uniform  than  that 
mangels,  but  this  is  due  to  the  fact  that  the  yield  of  different  varieties  of 
ngels  varies  more  widely  than  that  of  the  varieties  of  sugar  beets, 
'he  ruta-bagas  produce  profitable  yields  of  food  material,  and  the  fact  that 
y  are  well  adapted  to  early  feeding,  and  also  to  the  feeding  of  swine,  as 
1  as  to  sheep  and  cattle,  adds  to  their  value. 

^irnins,  as  a  general  rule,  do  not  yield  as  well  as  the  above -mentionod  roots, 
I,  furthermore,  they  are  more  liable  to  attaclcs  of  disease.  However,  they  are 
ful  for  early  feeding,  and  are  especially  valuable  for  sheep, 
'arrets  and  parsnips,  while  yielding  a  fair  percentage  of  dry  matter,  do  not 
Id  a  sufficient  quantity  of  food  material  to  warrant  general  planting  for 
ck  feeding.  However,  they  are  exceptionally  good  as  a  condimental  food, 
I  for  horses. 

The  results  of  the  experiments  carried  on  in  1904-5  at  Cornell,  the 
thors  believe,  show  plainly  that  early  planting  of  roots  for  stock 
?ding  is  desirable.  "  Ruta-bagas,  however,  may  be  planted  a  little 
QT  than  the  others.  It  has  not  been  sho^vn  that  the  more  fibrous 
d  heavier  ruta-bagas  of  a  longer-growing  season  are  less  digestible 
palatable  than  the  more  succulent  roots  of  the  shorter-growing 
ison." 

The  proper  methods  of  harvesting  and  storing  roots  are  obviously 
the  utmost  importance  in  the  use  of  such  crops  for  winter  feeding. 
le  deductions  from  the  New  York  Cornell   Station  experiments 
xich  have  to  do  with  this  subject  follow : 

Etoots  are  generally  harveste<l  by  hand,  except  in  the  case  of  the  sugar  beets, 
len  a  plow  may  be  used  to  raise  them  from  the  gi'ound.  When  turnips,  ruta- 
gas,  and  mangels  are  grown  for  succession  feeding,  the  turnips  are  generally 
r\'e8ted  first,  before  frost.  Slight  frosts  in  the  late  fall  will  not  injure 
:a-bagas  or  mangels,  although  tl^  first  frost  should  be  a  sign  of  harvesting 
le  unless  it  be  exceptionally  early  and  very  sure  to  l)e  followed  by  later  warm 
flthcr.  In  late  summer  and  early  fall  the  tops  do  not  grow  much,  yet  the 
rts  are  developing  and  ripening  rapidly. 

n  the  case  of  mangels,  ruta-bagas,  and  most  turnips  the  plants  can  be  pulled 
hand,  the  tops  twisteil  off  as  they  are  pulled,  and  the  roots  piled  or  thrown 
ectly  Into  the  wagon.  It  is  thought  that  piling  and  afterwards  loading  Is 
s  fatiguing  than  throwing  the  roots  directly  Into  the  wagon  as  pulled.  The 
►ts  should  reach  their  place  of  storage  with  as  little  dirt  and  bruising  as 
N»ible. 

loots  may  be  stored  in  a  cellar  or  in  a  pit  in  the  field.  The  cellar  is  the 
ter  whenever  practicable.  It  may  be  a  part  of  the  barn  structure,  or  built 
ler  the  driveway  of  a  bank  barn,  or  it  may  be  built  as  a  dugout  in  a  side- 
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hill  ijrjir  tin.  I>arii.  rnimps  foiK-rrto  is  tho  l>ej*t  material  for  oonstructkm.  It 
slioui:!  h«-  iii't  nwv  7  ar  "<  IV'ct  iUh»i>  niid  l.irjjo  onouKh  to  hold  the  yield  ornupply. 
It  i^H  JM  si  to  Unvv  11  lix'iUiMl  aiul  rnnsti'iR'tiMl  in  sucb  a  way  that  the  ruots  can 
l»i-  (lr<i|fiM<1  in  from  alMivc.  pivftTaiily  tlirongh  traiNloors  iu  the  bottuni  of  tlie 
\\;i',''Mi  :mh1  tin*  hm)!'  cf  llic  fM^llnr.  It  is  <»s.-a.*ntinl  tliat  the  walls  (if  built  in 
tin-  •^vt>\iw\}  aiHl  tiu*  IUhm'  lisivi'  j:();h1  draina;:^  and  that  vontilntiun  be  pwvldi'*! 
lliri»ii;i!i  l!i<'  lop.  niKi  thai  tlw  ronstnu-linn  l>o  fn«?t  proof.  The  vi'UtllatnM 
s-lini!!i|  Ih*  h'lt  uiM'ii  rati]  swtatin^i  has  ciMsetl,  wlu'U  they  may  be  flo«Hl  f'T 
III-  \\i:ili!-.  In  wiiiliM-  till'  (•('liar  Nlwiuld  1h»  kei»t  elo«ed  as  murh  as  pL»s»ibli">ii 
V,  jiriii  (l;iy>.  I  Coot  s  she  ml' I  he  s«»  plarrd  that  turuii>s  may  lx»  fed  first,  ruta-bagij 
i!«"Nl.  :\\u\  jJlliT  lln'«^*  iii;in;:cls  and  carrcits. 

ir  slMiCil  In  a  pit  in  11k>  tlehl.  a  lilgh.  dry  ]>la(*»^  should  be  chosen.  If  tbe 
^-^itii'.nl  i>  «l.iycy.  the  runt-;  sh'aiM  he  placed  on  top  of  the  ground;  if  it  is  grarelly 
:ini|  «ii:ini;!:^«'  i^  ^to-mI.  a  sh;illn\v  pit  ahtmt  5  feet  wide  and  of  m^-essjiry  lenjjtli 
him;,  Li-  sh«.v<'l«'(l  o^it.  'ilh'  roots  sliould  be  earefully  plaeiHl  iu  a  pible-shaH 
pih-  :i'nnit  .")  ii'f{  \\u\r  :\iu\  as  Ion;;  as  eonvenient.  A  thin  layer  of  straw  slioulil 
lh"M  li.»  l.-iirl  (iv»  r  till'  pill'  and  this  cowTcd  with  <>  to  S  inehes  of  earth.  Anotli^'r 
:ii:i|  ii:i(  l»«'r  l:iy«T  <►!'  straw  and  ;i  linal  layer  of  earth  will  eomi>lete  tbt»  wurk. 
\  •'irtil.iiurs  should  he  pl.-KM'd  :i(  iuirrvals  of  10  <n'  1o  feet,  which  ghoulil  btM'I'W*^' 
V.  h.  I'  swi'iMiii-.'  Ijms  r«»MS'fMl.  The  pit  slionld  not  in*  oixniotl  on  warm  ilays  i» 
^visii  ■:•.  A  (Mji'h  lor  drain;i;;o  sh(»uld  In.'  cnt  around  the  pit.  Uoots  stowl  i" 
ilii:  '  :i;.    d'<  iiol   lv<'t  |i  ;is  wt'll  as  v.  hen  ^  torvd  in  a  jrood  cellar,  therefore  tikj' 

l  =  «,iili|   ]■*■   lc«i  tiiil    ;i-;  »';irly  as  pnssihl**. 

A  la'oi-  hiillotiii  (No.  :jll)  of  the  New  York  Cornell  Station  givi" 
ill  (leiail  (lie  Im  -I  iiieiliods  of  •»roAviiig  dilTei'eiit  varieties  of  root  cu'l'^ 
lor    lodv  fccjljiio-. 

CABBAGE  AS  STOCK  FEED." 

I:i  :i  ij  (•<■!. I  Imlloiin  oi"  tlie  New  "^"ork  Csd'iiell  Station  S.  Fra.-rcr  say>* 
■■  III  liic  -•■Mirli  I'ur  o-uod  Miccnlent  feed  for  live  stock,  the  eaWwi?' 
:  ImiiM  not  he  overlooked.  \'\)r  iliis  ])iir])0se  the  cabba<j:e  is  to  l*^' 
coiiij.aiJ  d  wiih  ro«»t>."  It  1-  slMtis!  tliat  the  oidv  kiinl  of  eahb:'r" 
'.''■'».  :i  i'l  N"\-.  ^'o|•k  in]'  >tociv  fet'diiitr  "is  llie  common  or  ln-atlUr 
«;i!»!  :io".  ii-:i:;l';.  -|!(r!-{-ii  oi*  a-  '  c.iM niv'^'/  and  the  one  kind  whiclM- 
i.h'h  i--io<u|  V,  li:-|i  il,i.-  term  1-  ii-ed.  U'he  Savov  is  usi»d  for  ^l*'^''' 
f"o'!ii,o  ill  lvir«'j..«.  l.nt  iiot  in  Aniei'ica.  so  far  a^  known  to  the  writi'^*- 
'!  I.i-  *  «Mi-i !.'■(•  .  !.'ilo~.  iiirirp-.  iMpi'.  and  ]:old-ral)l  are  eloMdy  rela^^*^'' 
Ai'!(»i-;j-  (he  l;:d'--  J n'ad iea llv  ihmh'  are  grown  in  Aniei'i''^* 
;'!iiioi,i:li  il..-  liriii  h  I'lTinei"  i^  eMendin*^  lii-  aereaj^e  of  the  tliousai^** 
li'-.j'l  'i  cmIiIimoc  or  iv:i!o.  and  (dlier  form*-  are  ^rown  in  jjart.*  '" 
Ijii'»iir.  'I'lmt  none  of  ilic-c  liii'M'  .ire  of  value  to  this  coinitrv  linruv 
''111  |)o--il»lo  and.  no  dtmlit,  in  lime  honie  will  I'eeeive  a  fair  trial- 
A  l.ii:li  a  .M)  ion~  im  r  a-.-io  of  crop  \ieldinof  nearlv  4  tons  of  tlO 
iii-itt'T  coiiiainin;!'  ;fl»oiii  1  ion  of  nilroLTenoM-  matter  was  ohlaiii^"' 
in  ii.«'  ('oni"ll  e\|»eriinciitr«.  The  e.--eniial>  Tor  a  hi^h  vield  ait?*'* 
rjj'ioL.d  r(»lMlioii  \n  ni'Nfnt  the  -oil  from  heeomimr  infected  with  t"^* 
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fungiis,  early  planting  to  give  time  for  full  growth  and 
lent  of  the  heads,  and  imifomi  stand  of  from  seven  to  ten 

plants  i^er  acre. 

ibbage  diflfers  from  almost  every  other  farm  crop  in  that  its 
\l  production  is  little  influenced  by  the  tyjxi  of  soil  on  Avhich 
wn.  It  shows  a  wide  range  of  soil  adaptability  and  it  can  be 
n  almost  any  type  of  soil  provided  it  is  well  supplied  witli 
matter,  is  in  good  physical  condition,  and  supi^lies  an  ado- 
fiount  of  water.  A  loose  friable  soil  well  j>repared  by  deep 
t'ing  and  manured  witli  10  to  20  tons  of  barnyard  manure  per 
ore  plowing,  followed  by  an  application  of  1,000  pounds  of 
le  per  acre  after  harrowing  in  the  spring,  is  considered  well 
to  large  yields  of  cabbage. 

Jits  must  never  ro<.-elve  a  check.  Three  or  four  days  after  transplant- 
er thinning  tliey  Blioukl  rec-eive  an  application  of  M)  {xmnds  of  nitrate 
K»r  acre;  this  may  1)0  ai)plieil  near  the  rows  with  a  drill  if  foasihle, 
vu  broadcast  and  liarrowed  in  at  some  time  when  the  leaves  of  the 
B  dry,  for  If  thej'  are  wet  and  it  dissolves  on  the  leaves  it  will  Inu'u 
ils  applii'ation  may  be  rei>ortteil  twice  more,  at  intervals  of  from  ten  or 
days,  nmking  a  total  api>lication  of  200  jMunuis  of  nitrate  of  soda  per 
n  'SiV  |»ounds  may  frequently  be  used  with  i)rolit.  Xo  erop  will  give 
turns  for  such  treatnsent  and  for  cloan  and  constant  culture.  The 
f  Hida  aids  leaf  growth  at  a  time  when  one  pn^en  worm  may  eat  a 
I  (hiy,  and  forces  them  through  this  critic:!  1  i)erioil. 

oHowing  varieties  were  tested  at  the  Conical  Station  and  all 
h1  results:  Surehead,  Volga,  Autunni  King,  and  Dnnish  Ball. 

od  in  the  pro[K^rtion  of  heat  \o  total  i>lant.  and  il  kept  better  than  Sure- 
Vututnn  King.     Autumn  King  seemed  to  be  better  suited  to  clay  loam 

gravel  loam.  Surehead  did  better  than  Autunm  King  in  lIMJl  on 
im.  Danish  Ball  Is  the  lowest  in  yield,  but  has  compact  head.  *  *  ♦ 
t^  are  good  f*>od  for  cattle,  sheep,  and  swine.  When  they  are  grown  for 
Ihig  it  lia.<*  not  been  a  general  practice  to  r<*move  them  frouj  the  Held. 
luvenicnt  for  feeding  to  c()ntinue  into  early  winter  they  an*  pulled  and 
ely,  then  fed  directly  from  tlie  Held.  When  fed  to  sheej)  they  are  gen- 
:  cut.  The  sheep  can  nib])]e  them  very  well.  When  fed  to  <\-Utle  they 
'  cut  either  by  a  cutting  machine  or  they  may  be  (•lioi)ped  fairly  well 
luare-jKiinteil  shovel.     They  should  be  ftMl  as  soon  after  being  <ut  as 

Sometime.*?  the  grain  or  choj)j»e:l  f<'ed  is  rnixe;!  \»iiii  tlu'in. 
iiiined  by  many  ft^nlers  that  cabbages  are  likely  to  lend  a  <lisagreeable 
aste  to  the  milk  when  fed  to  dairy  cattle.     This  may  be  avoifknl,  how- 
foefiing  just  lK?fore  or  just  after  milking,  care  being  taken  \o  remove 
from  tho  presence  of  tlu'  cabbage  as  s)on  as  possibb'. 

allowing  methods  of  >t()iing  the  cnhbage  are  described: 

i. — One  of  the  simplest  ways  is  to  store  in  an  on-hard  or  some  shel- 

•e.  often  alongside  a  fence  which  has  Ikhmi  made  tight  l)y  a  liberal  use 

The  ctdibage  are  stonnl  with  tlic^ir  stems  on  and  are  i>lac<Hl  head  down 

i«»  together  as  |H)ssible.     Two  or  three  tiers  are  often  made,  the  heads 

.•oud  tier  being  placed  between  the  stems  of  the  lower,  and  so  on,  the 
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piles  being  ninde  of  niiy  width  aiul  length  desired.  The  whole  is  covered  with 
leaves,  salt-grnss  hay,  or  straw  and  a  little  soil,  rails,  brush,  or  litter.  Small 
unsiilal)le  heads  when  stored  in  this  way  in  November  will  continue  to  develop 
during  \vint<'r  and  froiinontly  sell  as  well  as  any  in  February. 

MrtJiod  ;?. — Small  <iuMntities  may  be  stored  by  plowing  out  two  or  three  fiff- 
rows,  10  or  12  inches  deep,  on  a  well-drained  site,  and  placing  the  heads  with 
their  stems  up  as  close  together  as  i)ossible.  Some  prefer  to  lay  them  but  one 
or  two  thiclv,  while  (►tliers  will  pile  them  up  2  to  2^  feet  high,  bringing  tbem  to 
a  point.  The  i»ih»  is  then  covered  with  straw,  salt-grass  liay.  or  a  thin  layer  of 
str;iw,  and  then  several  inches  of  soil.  They  are  stored  before  freezing,  aud 
wlicu  the  soil  (•(•viTiug  them  is  frozen  it  may  be  covered  with  strawy  manure  or 
any  oilier  litter  to  Iveep  ilie  soil  frozen  until  the  cabbages  are  nee«le<l  for  sale. 

ililhihl  .7. — Larg<»  <iu;niilties  are  stored  in  calibage  houses,  this  being  the  lH?8t 
way  (•<!iiinu'rcially  for  a  large  i)art  of  tlie  State.  The  houses  are  ofteu  built 
alo!i.i;si(ic  the  niilroiid  in  order  to  facilitate  shiianent,  but  rf  small  one  ran  be 
built  on  the  sjinio  i)rincii.le  If  desired.  The  walls  are  fre<iuently  al>out  8  fp».'t 
high  at  the  eaves.  ])uilt  witii  three  walls  and  two  air  space?,  i)a|>ered  on  tlie  out- 
side, with  a  close-boarded  and  tar-papered  roof.  The  building  may  be  ."K)  feet 
wi<l*^  .-nid  ef  any  desired  length,  wilh  a  driveway  tbnmgh  the  center  and  well 
I)r()vided  with  ventilating  arningcnient^.  The  building  is  divided  into  coiuiwrt- 
iiieii;-,  i'.v  hiii><.  which  run  Mcniss  lh(»  luaist*  from  the  driveway  to  the  wall,  <»ne 
on  e;5<h  si«i'».  These  are  r>  f(»et  wide*,  made  of  slats  on  4-inch  studding.  TliN 
]>erMiiis  (if  a  l-ineh  air  spji<-e  all  round  (Mch  bin.  the  end  near  tl\e  outside  wiiH 
in^hMKMl.  Tin*  llo?)r  of  the  hifi  is  raised  from  the  ground  alxnit  10  inches,  and 
is  aJM)  mad"  of  shits,  thus  se<urini:  free  circulation  of  air.  When  the  bins  are 
tilled,  i:je  (iFivewny  m:iy  he  tilled  if  desired.  The  heads  arc  cut  close.  practiciiHj' 
ready  for  'hipnieiit.  ami  are  pileil  in  tiie  l)ins  from  the  floor  to  the  ceiling.  Tiie 
lillia.L:  is  (l.::i(»  in  <-old  -.Ncatlier.  if  jMissihh*,  and  care  is  recpiired  \\\  vent i latins  ^^ 
ker'p  the  temperature  of  the  laiilding  as  near  .*J0°  to  ;{5°  F.  as  possible,  opening? 
(hiriiii:  ((nd  nights  and  k("ei)ing  it  closed  on  warm  days  (,r  when  cold  snaps  CM.'cur* 

M<  IJujd    }.--One   or   two   carloads   may  l)e  stcned   in  the  following  manner- 
Select:  a  dry  site,  excavate  ai>out  H  fiM't  d(vp  and  0  feet  wide  and  of  the  desire*! 
length.     Set  jmisis  in  each  corner  and  every  4  or  .5  fe<^t  along  the  side,  lettiuJ? 
them   i>roJect   alnait:  4    feet  above  ground   hwel.     Hoard  up  the   inside,   lti-fo<^'* 
boanls  being  useful.     Set  li  l»y  4  inch  rafters  nn  th«*  studding  and  roof  with  wi'^*^ 
l)oards.    lapiiing   them   a    little.     Cover   th(»   apex   (,f   tiie  r(K>f  with   two  bijar*^** 
fast(Mied  together  like  an  inverte<l  V.     JUxnk  up  the  outside  of  the  house,  and  i^^ 
<nld  weatlier  cover  ihe  roof  with  straw  <'r  horse  maiuire. 

PASTURING  HOGS.« 

In  a  inilloiin  of  tlio  Mississippi  Station  K.  R.  Lloyd  discu?.sos  tU*^^ 
subject  of  \u)*x  raising  fi*oin  the  stan(l])oint  of  Mississippi  condition  =^ 
l>iit  states  some  facts  wliicli  liave  a  wider  a])])]ication,  especially  in  tb*^ 
Sojith.  1I(*  j)oints  (Hit  iliat  ^Iississip])i  now  imports  about  50  per  cei^^ 
of  the  pork  consumed  in  the  S-tatc,  wliilc  with  the  facilities  for  prc^ 
(hicintr  cheap  feed  th»*re  sliould  be  an  export  of  ho«i:  products. 

'I'liere  are  some  features  in  hog  raising  that  should  appeal  to  everj'  thoughtf'*-"' 
farmer.     Xo   otlier    meat-producing    animal    is    cap;t!>le  of   producing   so   mai"^ 
young  in  a  year.     In  «)ur  mild  climate,  where  suitable  pastures  can  be  provided 


«  Compiled  from  Mississipid  Sta.  liul.  100.     Sw  also  T'.  S.  Dept  Agr.,  Fari:^ 
-N*  Buls.  .')(»,  p.  <;;  84,  p.  IS;  121,  p.  25;  and  'JTC,  p.  20. 


25 

learly  every  month  In  the  year,  the  sow  should  farrow  twice  auuually, 
acing  one  litter  in  early  spring  which  can  easily  be  made  ready  for  the  late 
or  early  winter  market,  and  another  litter  in  early  fall  to  be  made  ready 
the  spring  market.  The  small  amount  of  capital  required  to  begin  with 
the  quick  returns  on  the  investment  should  make  hog  raising  especially 
ictive  to  the  small  farmer  with  limited  means.  The  hog  will  make  a  pound 
aln  on  less  food  than  most  live-stock,  and  will  profitably  utilize  the  waste 
lucts  around  the  farm,  dairy,  and  kitchen. 

t  present  there  is  a  strong  demand  at  very  attractive  prices  for  what  is 
wn  as  the  light  market  hog,  weighing  from  130  to  150  pounds.  A  hog  of 
I  weight  can  easily  be  produced  with  ordlnarj'  care  at  from  4  to  G  months  old. 
[o  man  should  attempt  to  raise  hogs  without  adequate  pastures.  For  pas- 
es woven  wire  is  the  best  fencing  material,  all  things  considered.  Around 
field  to  be  used  for  pasture  run  a  woven-wire  fence  30  inches  high  with  three 
ands  of  barbed  wire  above.  This  fence  will  not  only  turn  hogs  but  other 
e  stock. 

For  convenience  in  preparing  the  land  and  planting  the  crops,  it  is  best  not 
divide  the  pasture  up  with  permanent  fences.  When  the  crops  are  ready 
r  the  hogs,  by  using  the  hurdle  or  portable  fence  the  field  may  be  divided  into 
ts  of  any  size.  The  hurdle  fence  is  simple  and  cheaply  made,  and  when  not 
use  can  be  taken  down  and  stored  under  a  shed  until  needed  again.* 
There  is  a  mistaken  idea  held  by  some  that  alfalfa,  red  clover,  rape,  and 
niilar  crops  will  produce  profitable  gains  when  pastured  without  grain.  The 
ractical  trials  made  at  many  experiment  stations  prove  this  not  true.  Of  the 
lany  forage  plants,  alfalfa  is  one  of  the  most  satisfactory  for  hogs,  since  It 
an  be  made  a  permanent  pasture  and  is  rich  in  protein,  making  an  excellent 
ombination  with  corn.  The  leav.es  are  tender  and  the  stem  small,  which  make 
t  easily  masticated  and  It  is  very  much  relished. 

At  the  Mississippi   Station  careful  tests  have  been  made  to  determine  the 

a^oe  of  alfalfa  pasture  without  grain  for  hogs.     Pigs  ranging  in  age  from  3  to 

^  Qionths  have  been  used,  and  the  results  of  two  years'  work  show  that  alfalfa 

Httle  more  than  a  maintenance  ration  for  growing  hogs  without  grain.     Satis- 

^ory  gains  have  always  been  secured  from  alfalfa  pastures  by  supplementing 

^  tmsture  with  from  1  to  2  per  cent  of  tlie  weight  of  the  hogs  In  corn  or  other 
Mil. 

^Owpeas  without  grain  so  far  have  given  better  results  than  any  other  crop 
hog  pasture.  In  one  test  the  crop  was  grown  on  thin  hill  land,  where  1  acre 
^Hxwpeas  produced  350  iwunds  of  pork.  In  another  test  on  rich  valley  land 
^^re  of  cowpeas  produced  483  iwunds  of  pork.  The  hogs  were  put  in  the  field 
*^n  the  peas  were  about  ripe. 

CULL  BEANS  AS  A  FEED  FOE  HOGS.^ 

^eans  are  a  very  important  agricultural  crop  in  Michigan,  the  total 
^p  ranging  between  1,500,000  and  5,000,000  bushels  per  year.  It 
^  been  estimated  that  from  5  to  10  per  cent  of  the  total  crop  consists 
culls  or  damaged  beans,  the  proportion  being  influenced  by  the 
<iuliarities  of  the  season  and  weather  conditions  at  the  time  of  har- 
st.  Of  these  cull  beans  about  one-half  are  probably  used  for  feed- 
g  purposes. 

'For  construction  of  hurdles,  see  TJ.  S.  Dept.  Agr..  Farmers'  Bui.  78,  p.  IZ, 
^  Compiled  from  Michigan  Sta.  Bui.  24:^. 
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R.  S.  Shaw  and  A.  C.  Anderson,  of  the  Michigan  Experiment  Sta- 
tion, who  have  recently  studied  the  vahie  of  cull  beans  as  a  feed  for 
young  pigs  and  for  fattening  pigs,  state  that — 

Mixod  with  (>tlK»r  grains,  cull  boans  may  be  fed  to  sheep,  and  large  quantities 
are  usod  in  this  State  for  this  puriKwe  each  year.  It  It*  rejiorted  that  they  nre 
usod  as  a  fo(Ml  for  dairj'  cows ;   tht\v  are  ak<o  fed  to  swine.    ♦     ♦     • 

It  is  not  dosirod  to  advo<atr  tin*  oxtonsivo  us«e  of  beans  as  a  swine  fowl. 
ospo(iall>  ill  till*  f:itt:»iiiii^  or  finishing  ixniod.  Pork  from  hoRS  which  have  Nvn 
fnftoiH'd  <|iiit('  lai'L'oly  on  Ik\-iiis  is  jronerally  soft  and  lacking  in  quality.  If  a 
c-onsidiTablo  portion  of  tho  pork  produced  in  tho  State  were  of  this  kind  it  would 
low  or  pri<  ("s  and  work  sorious  harm  in  the  swim*  industry.  It  Is  penendly  (xm- 
codod  that  lu'an-fod  liners  st»>ro  up  a  fat  havinj;  a  lower  melting  point,  and  conso- 
quonily  a  st)ftor  f;it.  tliaii  iiojijs  fed  iiikhi  many  othor  feeds,  and  that  a  coiisiiler- 
ablo  |w)rtion  of  tlic  olouHMit  c.mUcmI  quality  in  porlc  is  der»endent  uiion  the  nieltlm: 
point  or  <lia  meter  of  tlio  fat  stored  up. 

In  tlic  ras(^  of  imitttm  tin i shed  ni)on  boans  no  such  «Titlcisni  lias  l>ecn  nian»\ 
]>iM]»;il»ly  l>ec;mse  tlure  is  n'].Mtiv("ly  less  fat  in  the  careass  of  the  sho(M>.  Jiiul  it-* 
tl»:ira<'tt'r  is  not  so  essential  to  the  quality  of  the  moat  as  in  tho  ease  of  tlio  i»l?. 

In  I  lie  ^Jichigaii  experiiiii'iils  the  cull  l>t»:uis  used  were  eookeJ  in 
two  wavr^:  "  The  one  hv  iniectino:  live  steam  into  a  barrel  coniaininir 
th«^  food  to  hi'  cooked,  the  oilier  bv  the  uso  of  the  ordinarv  feed  cooker. 
coii.^i.-iiiig  of  a  caldron  kettle,  with  a  ca>t-iron  .stove  as  a  jacket  for 
tlie  -^anie.  \  l;!i*u"e  N'arlety  (;f  cookers  of  similar  sorts  are  upon  tln^ 
inarla'L  In  cooking  Hiiall  amounts,  the  keltic  gave  the  better  results, 
while  ilic  <team  wa.-^  more  <-onvcnient  for  larger  quantities." 

When  cooke<l  btan^.  mixed  witli  corn  nieal  in  the  proportion  of '3:^ 
were  fed  for  ten  wtM'ks  to  pigs  weighing  on  an  average  50  poiinJ^ 
{h\'\\  wa-  an  average  daily  gain  of  0.^.*)  ])ouiul  j)er  head  at  a  cost  uf 
i!.s  c«  J!l>  |»er  |M»und.  '"ll  was  apparent  that  the  food  combinatioiK 
will!"  it  po^>e<-(  (1  the  ]>roper  amounts  of  carbohydrates  and  ])rotein. 
V  a-  !iol  wrl!  I  nougli  adapted  to  tlie  riMjuirements  of  the  l)igs  to  pro- 
duce ad(Mjuate  growth.  It  was  tho.Jght  tluu  the  inti'odnction  of  nl*'-'^^ 
(M)i.<-e!itrated  food  factor  would  L'ixc  vnrietv  to  the  ration,  and  at  k's'^^ 

It 

a  |)l-y~ic:il  c(»inj»^>il ion  lu'tter  suited  to  the  age  and  digestive  i>o\vei> 
of  (Ise  pi.^--."  Accoidiiigly.  uiiddlin'/s  wert'  ^^lbstiluted  for  a  ]»art  oi 
tli-.'  i5.::ii.-  ill  a  I  rial  iirnle  wltli  two  h»i.-  i»f  five  similar  pigs  weigliii^? 
on  :i!i  :i\,'rage  7')  ] -OI :nds.  an<!  covering  ten  weeks,  the  ration  coiM-^* 
ill:;  <'f  .•'(','<!  i  h^'iin.  .  corn  me:jl.  ::n«l  mitidlings  2:3:2.  The  avon'-r'' 
(hiily  y:.\':]\  \\[\^  l.-»l  pouiid-  ])'.'?■  liei'.d  pel'  day,  and  the  cost  of  n  ixmnJ 
of  :.••  • ;!    ■'..!  c(  ni  -. 

(  I:.m!v  I  ■  ■-  made  wiili  twn  lo'.-  of  ,-iniilar  l)igs  fi'd  a  ration  of ''Oi''' 
.-:''iiii  ni:Ii:  ;'nd  corn  wvw]  ."» :  1  ^hov/cd  an  aviu'age  daily  gain  of  !•''* 
j'<i:iii'-:  ji' I- ||i>:ii]  :!i  ji  co-t  of  :k7  cei-ls  ])ei"  ])oinid  of  gain. 

A\'l.c!i  cooked  b'Viiis  jdone  and  mixM^d  with  corn  meal  1:1  -were  <'Oi'i' 
]»-ned  wiili  ]>ig'  :mc raiding  l.'»0  ];t)und.>  in  weight,  three  lots  fed  l>ofli^^ 
only  made  in  eight   weeks  an  average  daily  gain  of  1.1  pounds  1>*^^ 
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3ad,  4^1  pounds  of  beans  at  a  cost  of  2.53  cents  being  required  per 
)und  of  gain.  On  beans  and  com  meal  the  average  daily  gain  was 
52  pounds  and  the  cost  of  a  pound  of  gain  3.25  cents,  4.1  pounds  of 
le  bean  and  corn  meal  mixture  being  required  per  pound  of  gain. 

It  would  appear  that  hogs  of  the  weights  and  ages  of  those  fed  in  this  experi- 
ent  c'oiilcl  reasonably  be  exi)e<*ted  to  make  a  gain  of  about  a  pound  i>er  day 
I  a  ration  consisting  of  beans  only,  and  that  the  same  sort  of  hog  could  reason- 
>ly  bo  exi>ected  to  make  a  gain  of  about  11  pounds  per  day  if  an  equal  amount 
'  com  were  supplied  with  the  bean  ration.  Further,  it  would  appear  that  the 
tins  made  by  the  bean-fecf  hogs  would  cost  about  $2.r)0  i>er  hundred  i)ounds 
id  those  made  by  the  beans  and  corn-fed  hogs  would  cost  about  $3.50  per 
iiiidrod  \v€»  ight . 

If  the  cost  of  the  additional  labor  and  equipment  is  eliminated  the 
a  ins  made  from  the  beans  alone  were  cheap,  but  other  factors  must 
e  taken  into  account  and,  when  judged  by  experts,  the  bean-fed  pigs 
rere  rated  as  being  worth  less  per  pound  than  those  fed  the  beans  and 
orii  meal. 

The  general  conclusion  from  tlie  investigation  seems  to  be  that  cull 
)ea]is  rightly  used  may  be  a  valuable  factor  in  pig  feeding,  but  that 
'xcessive  amounts  should  not  be  fed,  as  beans  have  a  tendency  to  pro- 
iuce  soft  pork. 

From  many  inquiries  and  reiK)rts  received  from  the  farmers  of  the  State  it  was 
mown  that  many  were  using  beans  alone  for  fattening  swine.  Some  of  these 
Lold  of  large  gains  and  others  of  unsatisfactory  ones.  Some  tbat  had  corn  were 
Jveu  selling  this  and  buying  damaged  beans,  feeding  tliesc  exclusively  instead 
of  making  a  combination  of  the  two  feeds.  Such  feeding  must  necessarily  be 
accoiiipanie<l  with  some  losses  of  protein,  and  from  the  staudiwint  of  food 
economy  is  open  to  considerable  criticism.  However,  if  tlie  beans  were  cheap 
the  practice  might  be  financially  allowable.  When  any  feed  is  cheap  and  a  large 
stock  of  it  is  on  hand  there  is  a  great  temptation  to  supply  it  too  freely,  and 
to  feed  it  to  the  exclusion  of  other  feeds  which  experience  and  judgment  would 
suggest. 

As  regards  methods  of  feeding  In^ans,  Professor's  Shaw  ami  Ander- 
son state  that — 

Beans  <nn  he  fc^l  to  swine  only  in  the  (•t)olved  form.  The  pig  seems  to  1)0 
Unable  to  utilize  beans  which  are  at  all  hard  or  firm,  even  tliough  they  have  bt»en 
boiled  for  some  time,  hence  ft  is  very  essential  that  they  be  thoroughly  [and 
carefully!  <HX)ked.  To  supply  a  single  fec^l  of  half-cooked  beans  to  a  pen  of  hogs 
robs  them  of  their  api>etites  and  relish  for  their  food,  if  indeetl  it  does  not  put 
tlieni  off  feed.     *     ♦     * 

The  amount  ot  water  used  will  be  governed  somewhat  by  the  way  the  In^ans 
51  re  to  be  f(Ml,  whether  they  are  to  Ik*  mixed  with  otlier  feeds  or  fed  nlone.  In 
cither  cMse  the  water  content  of  the  ration  should  not  1h>  above  the  bodily 
requirement  of  the  pigs  fed.  In  fact,  it  is  usually  better  to  have  the  water 
^\)ntent  of  the  ration  below  the  daily  re<iuirement  of  the  pig  and  then  allow  the 
I»Ig  access  to  water  at  will  or  supply  it  regularly.  When  the  food  is  excessively 
sloppy,  the  pig  is  comi)elled  to  consume  unnaturally  large  amounts  of  the  ration 
^ven  in  order  to  properly  supply  his  bodily  needs.     This  distends  the  stomach, 
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unbalances  the  whole  digestive  system,  and  makes  a  paunchy,  ill-formed  pig, 
and  one  which  at  slauj^htering  time  yields  a  very  low  per  cent  of  dressed 
carcass.  Such  feeding  is  neither  good  practice  nor  good  economy.  *  •  ♦ 
All  refuse  grains  contain  more  or  less  foreign  material.  CulK  beans  are  no 
oxc(»i)lion  to  the  general  rule,  perhaps  the  most  objectionable  Ingredient  being 
the  ijravol  stones.  In  some  samples  there  was  from  5  to  10  per  cent  of  gravel 
stones.     ♦     ♦     ♦ 

By  tlie  use  of  a  hand  fanning  mill  adapted  for  bean  cleaning  a  considerable 
iwrtlon  of  the  stones  may  be  eliminated.     ♦     *     ♦ 

It  will  be  found  advantageous  to  use  some  salt  with  every  mess  of  beans 
cooked ;  about  the  same  amount  as  would  be  fesed  for  human  food  would 
prol)al)ly,  l)e  sufficicMit  [but  it  n)ust  be  remembered  that  an  excessive  amount  of 
salt  may  cause  serious  disturbance]. 

Salt  is  an  appetizer  and  renders  the  food  more  palatable.  It  also  possesses 
laxative  proi)erties,  and  on  tliis  account  will  be  found  valuable  to  use  in 
connection  with  any  ration  containing  beans.     ♦     ♦     ♦ 

It  is  a  general  rule  in  all  feeding  ojieratlons  that  when  any  change  is  to  be 
made  in  tlie  ration  of  an  animal  it  sliould  be  done  gradually.  This  is  esi>eciall5' 
applicaliio  in  the  use  of  a  ration  containing  any  large  quantity  of  beans. 

In  winter  feiM^ling  it  will  be  advisable  to  sui)ply  the  feed  while  warm,  but  in 
the  use  of  all  warm  feeds  every  i)ailful  used  should  be  stirred  until  at  an  even 
tempcM-ature  and  tlien  tested  with  the  finger.  It  is  a  cruel  neglect  to  supply  hot 
fcjod  to  a  hungry  pig.  Sore  mouths,  dislike  of  food,  and  apparent  loss  of  appe- 
tite are  scmietinies  traceable  to  no  other  cause.  Such  mistakes  will  sometimes 
occur  unless  the  feeder  adopts  the  plan  of  stirring  and  testing  every  pailful  te^ 

Tails  used  should  Ije  ilnsed  after  each  feeding,  and  especial  care  should  be 
taken  to  clean  the  kettle  or  barrel  after  each  cooking  and  not  allow  sour  or 
moldy  material  to  collect  about  the  food  rcH-eptacle. 

HEALTHY  POULTRY.^ 

Dr.  C.  A.  Cary.  of  the  Alabaiiiii  College  Station,  makes  the  fol- 
lowing suggestions  regarding  the  inainteiianco  of  sanitary  conditions 
in  poultry  raising  and  the  treatment  of  certain  common  poultr)' 
troubles,  which  it  is  believed  will  be  useful  to  those  who  are  engag^^ 
in  the  business  on  either  a  large  or  a  small  scale.  Pure  water  and 
wholesome  feed  are  of  course  prime  requisites.  Of  the  first.  Doctor 
Carv  savs: 

Water. — Tli(»  water  supply  for  poultry  should  be  the  very  best.     Fresh  wat^^ 
in  clean,  mi<-ontaminat^Ml  vessels  should  be  kept  constantly  within  reach  of  t"^ 
*lii<kens,  or  all  kinds  of  poultry.  esi>ecially  during  the  hot  weather.     Good  ^^ 
water  is  preferable  to  running  surface  water.     I*rote<'ted  earthen-ware  vef»^ 
or  anv  form  of  water  vessel  should  be  so  constructed  that  it  can  be  cleaned: 
fact,  it  should  be  cleaned  daily  with  l)oiling  hot  water. 

The  relation  of  the  feed  to  health  is  thus  explained: 

Feed. — The  fee<l  is  resi>onsible  for  the  health,  growth,  and  flesh  of  poul*^'^ 
Young  cliicks  are  often  overfe<l  and  usually  fed  in  filthy  places  or  In  uncl^*^  ^_ 
troughs  or  vessels.     More  young  chicks  die  from  overftHxling  and  80ur,  fenn^* 
ing.  decomposing  f(H»d  than  from  any  other  cause.     F]siK»cially  is  this  true  wt*^ 


o  Compiled  from  Alabama  College  Sta.  Bui.  130. 
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s  or  liquid  or  moist  feetl  is  used.  Some  poultrymen  use  milk  with  bread 
irse  meal  in  It.  Milk  is  a  good  food,  but  if  given  to  chickens  it  must  be 
or  it  should  be  boiled  or  cooked  with  the  bread  or  meal  in  it  and  fed  as 
IS  sufficiently  cooled.     Always  feed  it  in  clean  vessels,  not  In  too  large  quan- 

and  never  leave  the  excess  to  sour.     In  feeding  milk  and  all  forms  of 

feeds  to  chickens  be  sure  to  thoroughly  clean  and  boil  or  scald  out  the 
ig   vessels  once  or  twice  per  day  during  hot  weather.     Look  well  to  the 

feeds.  Many  of  them  are  made  of  refuse  corn,  wheat,  sorghum,  and  other 
s.  As  a  rule  it  Is  best  to  make  your  own  mixed  gi'ain  feeds,  and  then  you 
snow  the  quality  of  each  graiu  ingredient  and  will  not  be  compelled  to  pay 

prices  for  the  heavy  grit  that  is  so  plentiful  In  the  average  mixed  chicken 

It   is  cheapest  and  saiPest  and  best  for  the  health  and  growth  of  the 

ens  or  other  fowls  to  buy  the  separate  grains  and  the  grit  and  do  your  own 

he  arrangement  and  management  of  the  poultry  houses  and  yards 
shown  to  have  a  most  important  bearing  upon  the  health  of  the 
ipants. 

Tangement  and  management  of  houses,  yards,  etc. — The  chicken  houses 
Id  be  separated  from  all  other  buildings,  and  all  the  sides  should  be  of 
ce  work  or  quite  oi)en  during  the  sunnner.  The  north,  east,  and  west  may 
lo»e<l  during  late  fall  and  winter.  The  floors,  roosts,  and  nests  should  be  so 
iiged  as  to  be  readily  removed,  cleaned,  and  disinfecteil.     Portable  or  mov- 

chlcken  houses  are  useful  if  so  built  that  they  will  not  come  to  i)Ieces  when 
ed.  In  cases  of  infection  with  disease  germs,  or  of  infestation  witli  mites, 
i^tlnal  parasites,  lice,  etc.,  it  makes  the  work  of  disinfection  and  eradication 
arasites  more  easily  and  quickly  and  permanently  done  if  the  house  can  be 
rkly  move<l  to  a  new  uulnfecteil  locality. 

[ost  chicken  coops  are  too  close,  t«o  heavy,  and  too  Inconvenient  to  clean, 
le  one  should  invent  a  *'  knock-down  "  brooding  cooi>  that  can  ho  cleaned 
lib',  and  one  that  will  not  easily  break,  and  retain  firmness  and  solidity 
m  set  up. 

Tie  yards  and  runs  are  usually  too  small  and  insufficient  In  number.  Poul- 
men  can  greatly  lessen  their  work  by  having  large  yards  or  runs  and.  many 
them. 

lie  placing  of  20  to  40  chickens  in  a  small  yard  (say  50  by  100  feet)  and 
iping  them  there  eight  to  twelve  months  In  a  year  Is  one  of  the  means  of 
Gasifying  the  propagation  of  intestinal  parasites  of  all  kinds.  The  degi'ee 
infestation  of  a  yard  or  run  or  i)oultry  house  dei>ends  upon  the  size,  the 
uber  of  poultry  kept  In  them,  the  length  of  time  poultry  are  kept  In  them, 
I»  to  some  extent,  on  weather  conditions.     A  large  area,  as  a  yard  or  pen,  will 

become  alarmingly  Infested  with  Intestinal  or  other  parasites  as  quickly 
a  small  area.  Likewise,  the  fewer  the  birds  and  the  shorter  the  time  the 
Is  are  kept  In  a  given  place,  the  less,  in  degree,  the  infestation.  This  often 
lalns  why  a  man  with  very  few  chickens  having  good  feed  and  wide  range 

raise  fine,  healthy  birds.  But  when  this  same  man  attempts  to  raise  a 
:e  number  on  a  small  range,  yard,  or  run,  he  fails,  and  his  chickens  are  less 
>rous  or  healthy  and  conse<iuently  less  profitable.  The  numl)er  of  houses, 
>8,  yards,  and  runs  should  always  be  in  excess  of  the  immediate  demands, 
pose  a  man  has  yards,  runs,  houses,  and  coops  for  three  different  lots  of 
kens.  He  should  at  least  have  three  extra  yards  and  runs  into  which  he 
d  shift  the  disinfected  houses,  coops,  and  birds  as  soon  as  the  other  yards 
tins  became  infested.     It  would  be  best  to  have  yards  and  runs  sufficient  In 
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iiuinhor  to  enable  tlie  ix>ultryuiim  to  make  three  or  four  shifts  before  comiDg 
urouud  or  Imck  to  the  lirst.  This  may  seem  extruTagnnt,  but  it  Is  the  onlj 
nutans  l>y  wliioli  you  can  breed  hi^lthy,  vigorous  birds  without  an  immense 
outlay  in  cleauin};  and  <lisinfei'tiug  yards  or  runs.  Immediately  after  vacating 
a  yard  or  run,  plow  it  up  and  Hi»ed  it  down  to  wheat,  rye,  oats,  barley,  cowpew, 
Kor^^huu),  or  anything  that  will  make  a  growth  upou  which  tlie  chickeiiR  can 
graze  when  brought  back  t<>  this  yard  or  run.  Young  chickens  sliould  not  lie 
;il](>w(»d  to  range  over  ground  where  old  chickens  run;  if  it  be  ixissible,  hare 
the  young  chicks  in  a  \Hn\  or  yard  where  no  old  cliickens  have  been  for  six  or 
eight  niontlis.  This  will  prevent  young  chicks  from  l)ecomiug  infested  witti 
rtjundwonns  and  tainrworijis. 

Doctor  (^ai\v  ivcom mends  that  when  new  fowls  arc  purchased  they 
rlioiiM  l)c  coiijinod  in  sonic  phicc  remote  from  the  flock  for  one  to 
four  weeks.  This  will  give  time  to  determine  the  j^resence  or  absi'iioe 
of  such  an  infections  dist^ase  as  fowl  cholera,  a  precantion  which  may 
snve  tlie  flock  luid  avoid  the  difficulty  of  disinfecting  houses  and 
\ards. 

In  spite  of  <rn»at  care  and  strict  observance  of  the  precautions^ 
enuni(  rated,  however,  iuMM't  p(»sts  and  dis<?ascs  may  get  into  the  flock 
Mild  remedial  treatment  becomes  necessary. 

Insect  pests  and  diseases. — ('liirk«'n  niitcM  arc  tlie  uio:<t  conmion  i»ests  in  nests 
and  houses.  Cie.Mnliness  is  ilie  lest  means  of  preventing?  their  niultipliwdiou. 
Tln*y  develop  Im'sI  in  lilthy  nests  and  in  cracks  and  under  l>oards  in  4-liicliea 
iMMise.  ('Ie;in  (lie  linnsc  (move  if  ])ortaMe)  and  then  si)ray  the  liouse  with 
kerosene  oil  rinulsioii.  If  possible  ai»ply  tar  in  cracks  and  under  i-ocwtinj! 
Iniards  and  Ihis  will  ratcli  nia!iy  whieh  i^scaiK*  the  spray.  Clean  and  8prny  tlK* 
iiifj'shMl  ljonsc*s  :in(l  roops  onee  per  week  and  dij»  the  inft^ted  chickens  in  wc:ik 
K(»n»si'iie  <m1  (Mniiision.  or  a  L*  to  4  i>er  cent  ereolin  R)lutiou.  Never  dip  cliirkeiit' 
in  a  p(M»riy  mixed  k«'rMS<'n<»  s<»lntion.  It  will  Mister  the  skin,  if  the  kere.t^om' {>* 
not  tlinrouu'lily  «*mnisirh'd.  ('o]»per  sulphate  solution,  if  applied  hot  [to  roosrtK, 
wall-.  <'te.  I,  v,ill  kill  miles.     It  should  not  he  ai)j)licNl  on  the  chickens. 

Tlfe  I'ollovx  iiiiT  diiiMti<)iis  ai'v'  liiven  for  the  prc^paration  of  the  k*'!"^^" 
MMie  enndsioii  and  coj>[.er  sul[)hate  .-ohition  needed  for  the  treatment 
recommciided  : 

Kerosene  eirnlsioii.     l>i^solv«'  oni'-lialf  ]>onTid  of  hard  soap  In  1  gallon  of  1^^'' 
^^at^•^.  ai'd  -  L'a linns  of  Krro^i'no  ami  stir  or  churn  until  a  nillkj-  mixture  «<"* 
o-iiul- iiMi  i  is  ri»rn!<-l;  no-.v  aiM  s  to  1'>  ;;allons  (»t  water:  stir  or  mix  with  a  spr:»y 
1'j:':';i.  oi-  K(m'|i  ilh'  lirst  rmuNion  of  snap,  water.  an<l  kerosene  and  use  as  iiiud^ 
<  t'  ii  as  ;*nu  do -ire  :[['\^•v  ililnliiiLC  with  S  to  lo  parts  of  water. 

Coppf^r  sulphate  soli'.tion.-    Uissolvo  1  to  (I  jionnds  of  copiH»r  Kuli)liato   n>!ii*- 
sl;ii.i   in  :*i»  to  .'<)  ;'allnns  of  water.     Spriy  this  over  dusted  or  cleam'il  honn^  ^ 
\\alls,  n»-t-.  or  cih.-r  pla( cs.      Whrn  K\\'y.  or  tht*  noxl  day,  whitewaj^h  with  spr^"*" 
•  r  ItnisJ!.     If  apjflii'd  hot  tliis  ('op]»ir  sul{ihaie  solution  will  kill  ndtes. 

A\'liiiewa.-li   i-^  u-^ed   to  a    lai'iic  extent    in  connection  with  j)Oultr**^ 
houses,  and  is  an  eHicient   mean>  of  filiin'r  small  cracks  and  makiiL  -- 
Mijootli  Mirfa(M'<  wliich  can  not  harbor  vermin.     An  excellent  wash  f<-- 
llii-  j)urpos<'  i<  tlie  so-caHed  (lovernmeni   wlntewash,  M-hich  is  pro* 
pared  as  follows: 
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lovemxnent  whitewash. — Half  a  bushel  of  unslaked  lime,  slaked  with  warm 
ter.  Cover  it  during  the  process  to  keep  the  steam.  Strain  the  liquid  through 
Lne  sieve  or  strainer.  Add  a  peck  of  salt  previously  well  dissolved  in  warm 
ter,  3  pounds  of  ground  rice  boiled  to  a  thin  paste,  and  stir  in  boiling  hot  a 
If  pound  of  powdered  Spanish  whiting  (plaster  of  Paris)  and  a  pound  of  glue 
lich  has  been  previously  dissolved  over  a  slow  fire,  and  add  5  gallons  of  hot 
ter  to  the  mixture.  Stir  well  and  let  it  stand  for  a  few  days.  Cover  up 
»ni  tlirt.  It  should  be  put  on  hot.  One  pint  of  the  mixture  will  cover  a  square 
pd  if  properly  applied.  Small  brushes  are  best.  There  is  nothing  that  com- 
res  with  it  for  outside  or  inside  work,  and  it  retains  its  brilliancy  for  many 
ars.  C>oloring  may  be  put  Into  it  and  made  of  any  shade,  S|>flnish  brown, 
llow,  or  common  clay.  To  it  may  be  added  2  pints  of  carbolic  acid,  which  will 
ike  it  a  disinfectant. 

Doctor  Cary  gives  the  following  useful  list  of  drugs  needed  by  the 
>ultryman  and  suggestions  as  to  their  uses: 

FOR    INTESTINAL    WORMS. 

(1)  Isolate  Infested  birds  and  destroy  or  disinfect  their  droppings  while 
?ing  treated. 

(2)  I*ut  1  to  2  drams  of  copper  sulphate  in  each  gallon  of  drinking  water  for 
ne  week ;  or 

(3)  Powdered  pomegranate  root  bark  (for  tapeworms),  followed  by  2  or  3 
ablet?poonfuh5  of  castor  oil ;  or 

(4)  on  of  turpentine,  1  to  2  teaspooufuls,  followed  in  four  to  six  hours  with 
astor  oil. 

(5)  Powdered  santonin  iu  5  to  8  grain  doses  is  esr>ecially  good  for  round- 
vorms. 

(6)  Chopi)ed-up  pumpkin  seed  for  tapeworms. 

FOR    WORMS    IN    THE    AIR    PASSAOKS.« 

(1)  Turpentine  introduceil  l)y  stripi)ed  featlicr  into  the  windpipe. 

(2)  Steaming  with  creolin  and  turpentine  in  tlio  hot  water. 

(3)  Feeding  garlic  in  the  food. 

FOR    DIARRHEA. 

(1)  Subnitrate  of  bismuth,  1  to  4  grains,  two  to  three  times  per  day ;  or 

(2)  Pulverizeil  chinchona  bark,  1  to  2  grains  three  times  per  day,  and 

(3)  Quinine  one-eighth  to  one-lialf  gi*ain  two  times  per  day. 

(4)  Dry  feed  or  cooked  and  slightly  moist  food. 

CONSTIPATION. 

(1)  Kpsom  salts,  20  to  30  grains  in  1  tablosix)ouful  of  water;  or 

(2)  Castor  oil,  1  to  2  teaspooufuls;  or 

(3)  Calomel,  1  to  2  grains,  and 

(4)  Soft  feed. 

FOR    LICE. 

(l)'  Lard  or  vaseline  over  head,  under  wings,  and  around  anus. 
^2)   Dipping  in  15  per  cent  keroseno-oil  emulsion  ;  or 
C3)   Dipping  in  2  to  5  per  cent  creolin  solution. 
1  4)   Pyrethrum  powder  dusted  among  the  feathers. 
C5)  Clean  nests,  yards,  and  houses. 


«  U.  S.  Dept.  Agr.,  Farmers'  Bui.  84,  p.  28. 
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FOR   INTESTINAL  DISINFECTANT. 

(1)  One-half  to  2  drams  of  coi)i)er  sulphate  in  1  gallon  of  drinking  water;  or 

(2)  One-half  to  2  drams  of  iron  sulphate  In  1  gallon  of  drinking  water;  or 

(3)  Salol,  one-half  to  1  grain,  once  or  twice  daily. 

(4)  Naphthol,  one-half  to  1  grain,  once  per  day  after  eating. 

(5)  Resorcin,  one-fourth  to  one-half  grain,  once  per  day  after  eating. 

(6)  Hyposulphite  of  soda,  4  to  10  grains  In  1  tablespoonful  of  water. 

FOR    CHICKEN    MITES.<» 

(1)  Lard  or  vaseline  on  legs,  feet,  and  head  applied  once  or  twice  per  week. 
Wash  off  scales. 

(2)  Kerosene  emulsion  spraye<l  on  walls,  roosts,  floors,  and  nests  once  per 
week  for  wliat  is  commonly  called  chicken  mites  or  chicken  ticks. 

(3)  Two  to  5  per  cent  creolin  solution  sprayed  on  same  places  as  (2). 

(4)  Formalin,  1  part  to  200  parts  of  water,  sprayed  as  (2). 

(5)  Corrosive  sublimate  (very  poisonous),  1  part  to  1,000  parts  of  water. 
sprayed  as  (2). 

(0)  Boiling  hot  water  freely  applied  by  i)ouring  over  walls,  roosts,  nests,  and 
floor. 

(7)  Clean  chicken  house  every  day  until  mites  are  gone. 

Doctor  Cary  recommeiiAs  that  every  farmer  and  poultryman  should 
take  one  or  more  good  poultry  journals  and  should  get  all  the  pub- 
lications on  poultry  issued  by  this  Department  and  by   the   State 

experiment  stations. 

«  U.  S.  Dept.  Agr.,  Farmers'  Bui.  190,  p.  0. 
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LETTER  OF  TRANSMITTAL 


U.  S.  Department  of  Agriculture, 

Bureau  of  Plant  Industry, 

Office  of  the  Chief, 
Wafi/u7igto7i ,  I),  C, ,  Juli/  Ij  1907. 

Silt:  I  have  the  honor  to  tninsmii  herewith  a  paper  by  Mr.  F.  H. 
llilhiiaii,  Assistant  Botanist  in  the  Seed  Laboratory,  entitled  "Dodder 
in  Rehition  to  Farm  Seeds/' 

Dodder,  on  account  of  its  parasitic  nature,  is  the  most  dangerous 
weed  in  alfalfa  and  clover  fields,  and  also  often  affects  flax.  On  account 
of  till'  \\vv\r(^  (luantity  of  low-grade  seed  containing  dodder  imported 
from  Kurope  and  the  prevalence  of  dodder  in  the  alfalfa-growing 
regions  of  the  West,  its  seed  is  becoming  more  and  more  common  in 
connnei'cijil  seeds. 

In  this  })jii)er  an  attempt  has  been  made  to  point  out  the  dangerous 
character  of  the  various  kinds  of  dodder  and  to  give  practical  sugges- 
tions for  the  eradication  of  dodder  from  infested  areas. 

I   i-ccoinin(Mul  that  this  paper  be  published  as  a  Farmers'  Bulletin. 

UcspiM't  fully, 

B.  T.  Galloway, 

Chirf  of  Bureau. 
lion.  riAMKs  Wilson, 

>V cnt'iry  of  Arp'fculfurr. 
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)DUER  IN  RELATION  TO  FARM  SEEDS. 


INTRODUCTION. 

is  prol>able  that  commercial  seeds  representing  fon^e  crop 
ially  the  t-lovers  and  gfasaes,  are  the  most  effective  mediu 
gh  which  weed  aeeda  are  disseiiiiiiated.  The  custom  in  vogue  i 
ountry  and  in  foreign  countries  of  producing  need  of  these  cro) 
iecontUiry  feature  of  tlieir  culture  and  without  special  attentic 
0  cliaracter  of  the  foreign  plants  which  may  grow  with  the  croj 
Lefly  responsible  for  the  great  number  and  variety  of  weed  se( 
iritie-s  ooninioiily  disseminated  in  the  product.  Such  foreign  aee( 
haracterized  primarily  by  ripening  at  about  the  same  tiMe  as  tl 
,  and  as  they  possess  a  siTiiilarity  to  the  crop  seeds  in  size  ai 
;ht  they  are  not  readily  removed  by  the  sifting  a<rcompanying  tt 
*hing  of  the  crop.  It  is  in  this  way  as  incidental  to  the  culture  < 
lin  crops  that  the  seed  of  dodder  or  love  vine  becomes  an  impuril 
^rtain  kinds  of  commercial  seed. 

odder  is  not  in  itnelf  a  means  of  direct  seed  iululteratlon,  hut  as 
■  common  impurity  of  low-grade  seed  it  Iwcomcw  a  prominent  fei 

of  adulteration  when  such  seed  is  iised  as  the  adulterant, 
odder,  especially  as  a  menace  to  clover  and  alfalfa  cullurc, 
iming  more  and  more  prevalent  throughout  the  country  and 
ywhcre  commanding  attention   from  farniei's  who  are  olwcrvai 
onditions  affecting  their  crops. 

he  most  important  step  in  controlling  the  doddern  is  to  prevent, 
tihle,  the  introduction  <if  their  seeds  in  commercial  seed.  Whi 
ilute  freedom  from  dodder  in  farm  seed  can  not  Iks  assure' 
lercare  on  the  part  of  the  pnrchiiser  can  reduce  to  a  mininiui 
chances  of  dodder  introduction.  This  im  oJves  the  recognition  i 
dodder  if  present  in  seed  and  the  recleaning  ur  rcjection  of  tl 
r,  as  the  case  may  re^juire. 

le  farmer  should  know  what  crops  are  liable  to  damage  froi 
ler,  to  what  extent  their  weds  carry  dodder  seed,  tliat  sever 
8  of  dodder  are  involved,  that  the  source  of  tlie  crop  see 
enccs  the  kind  of  doildei'  likely  to  be  )»re.sriil,  that  dodders  ha\ 

pronounced  host  preferences,  that  doddei'  weed  pr<Mluction  ma 
ifiuenced  by  climatic  conditions,  etc. 

(B) 
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DODDER  AN  IMPOBTAlirT  IHFVSITT  IV  SEEDS. 

The  seed  of  dodder  becomes  an  important  impurity  of  commercial 
seeds  both  on  account  of  the  injurious  nature  of  the  plants  and  the 
fact  that  they  occur  in  nearly  all  the  regions  where  clover,  alfalfa,  and 
flax  seeds  are  produced.  The  size  and  weight  of  the  dodder  seeds  and 
the  period  of  their  maturit}'^  agree  so  closely  with  those  of  red  clover 
and  alfalfa  seeds  that  their  presence  in  the  seed  crop  is  practically 
sure  to  follow  the  occurn^nce  of  maturing  dodder  plants  in  fields 
devoted  to  these  crops.  The  same  is  true  of  flax  seed  which  has  not 
been  especially  well  cleaned.  The  extent  to  which  dodder  may  infest 
clover  and  alfalfa  seed  is  indicated  by  the  fact  that  of  521  sampler  of 
red  clover  s(^ed  secured  by  the  Seed  Laboratory  in  the  open  market  in 
the  spring  of  11K)0,  110  samples  contained  dodder.  Again,  of  352 
samples  of  alfalfa  seed  160  contained  dodder. 

Clover  and  alfalfa  seeds  as  sold  to  farmers  have  frequently  followed 
a  devious  course  from  the  grower  to  the  consumer  and  are  especially 
Tikely  to  repn^sent  a  mixture  of  lots  from  ditferent  places  of  produc- 
tion. If  one  inofredient  of  such  a  mixture  is  infested  with  dodder  the 
whole  l)ecom(\s  coiitamiiiated.  Not  many  dodder  seeds  may  occui/ina 
particular  lot  l)ought  by  a  farmer,  to  be  sure,  but  owing  to  the  peculiar 
natun*  of  the  dodder  plants  a  sin^rle  live  dodder  seed  in  a  tield  is  a 
nicnact^  to  th(*,  (Mitin*  crop. 

It  is  very  iini)()rtant  that  th(»  farmer  purchasing  clover,  alfalfa,  or 
ilax  ^i'rd  be  (iiialilicd  to  dctcnniiie.  for  himself  whether  dodder  is  pres 
cut.  iM'causi*  it  usually  is  !U)t  conspicuously  abundant  and  may  escape 
the  notice  c\cn  of  tlic  most  conscientious  dcMiler. 

SENTIMENT  REGARDING  DODDER  IN  EUROPE. 

The  dant^erous  character  of  th(*  dodder  plants  as  pests  of  flax  an« 
ley-uminous  crops,  to<rcther  with  th^'ir  wide  distribution  throujrhout 
tli(^  reojons  which  hav«»  lon^*  t^fiown  these  crops,  especially  in  EuroiH".    I 
has  caused  ihrin  to  he   looked   upon   with  dread  b}*^  farmers.    The 
result  is  that  under  the  existino-  s(MHl-control  regulations  generally  in 
vo<^ue  in   Kuro])(*  dodder  svi^d  as  an  impurity  of  commercial  seeds i^^ 
sin<ile(l  out  for  special  con.si^iM-ation  and  seed  containing  it  is  usually 
rejecte(l.     Reports  u[)on  s(mh1  tests  at  the  KuropcMin  seed-control  sfci' 
tions  usually  make  [)articular  reference  to  the  presence  or  absence  o* 
dodder.     Asa  result  of  its  unpo|)ularity  seed  containing  it  is  practicaU- 
unsalable  in  the  d<)in(\stic  trade  of  most  of  th(»  Kuropean  countrie«s. 

It  is  owing  to  this  adv(»rs(^  s(Mitiiu<Mit  in   Kurope  regarding  dodd^^ 
infested  s<'ed  and  the  absence  in  this  count  ly  of  a  national  law  prohL 
iting  the  imj)ortation  and  sah*  of  su<'h  seed  that  so  much  dodder 
anmially  distributed  throughout  the  l-nittul  States. 

3Uti 


THE  CHABACTEB  OF  DODDEE  PLAKT8. 

Dodder  is  a  parasite  deriving  its  food  not  from  the  soil,  but  directly 
rem  the  crop  plants  which  it  infests.  In  this  respect  it  is  unlike  the 
rdinary  weeds  of  the  farm.  It  starts  from  a  seed,  at  first  deriving 
:s  nourishment  from  the  food  supply  stored  within  the  seed.  During 
bis  period  it  develops  a  slender,  threadlike,  and  leafless  stem.  It  is 
he  habit  of  the  dodder  to  climb  by  twining,  and  the  young  stem 
ways  about  in  search  of  a  support.  Failing  to  find  a  suitable  support 
t  dies  when  the  food  stored  within  the  seed  is  exhausted.  If  a  suit- 
.ble  support,  such  as  the  stem,  leaf  stems,  or  even  leaf  blades  of  a 
ilover,  is  found,  the  dodder  rapidly  twines  about  it,  sending  out  from 
ts  stem  numerous  suckers  which  penetrate  the  tissues  of  the  plant 
ipon  which  it  rests,  termed  the  host  plant.  The  dodder  is  subse- 
luently  dependent  on  its  host  for  both  its  mechanical  support  and  its 
Pood  supply.  The  twining  of  the  doddeV  stem  and  the  clinging  effect 
3f  the  suckers  secure  the  mechanical  support  necessary,  while  the 
penetration  of  the  suckers  to  the  sap-conveying  tissues  of  the  host 
plant  insures  direct  communication  with  the  food  prepared  by  the 
latter  for  its  own  use. 

After  becoming  established  on  the  host  plant  the  part  of  the  dodder 
plant  below  the  point  of  attachment  dies.  Above  this  point  the  plant 
makes  rapid  growth,  branching  repeatedl}^  its  branches  ultimately 
forming  a  tangled  mass  of  threadlike  filaments  when  under  conditions 
favonible  for  luxuriant  growth.  At  first  the  growth  is  apparently 
insignificant,  but  with  the  rapid  increase  in  the  branching  the  total 
growth  soon  becomes  very  conspicuous,  and  in  some  instances  pro- 
gresses with  exceptional  i*apidity,  rendering  its  control  very  difficult. 
Dodder  depends  on  prepared  food.  Independent  food  manufacture 
becomes  unnecessary,  and  consequentl}'  the  j)lant  is  devoid  of  leaves, 
as  well  as  of  root,  and  usually  is  devoid  of  the  green  coloV  common  to 
other  plants.  Certain  species  are  strongly  tinged  with  green,  how- 
ever, and  doubtless  are  capable  of  food  production  to  some  extent. 

Sections  of  the  dodder  steins  removed  from  the  main  plant  retain 
their  vitality  and  power  of  coiling  and  producing  suckers  for  several 
days  at  least  under  favomble  conditions.  In  consequence  of  this,  if 
pieces  of  plants  are  allowed  to  rc^maiii  in  contiict  with  a  suitable  host 
plant  for  a  short  time  they  become  attached  to  the  latter  and  form 
new  centers  of  growth.  In  this  way  new  patches  of  the  pest  may  be- 
come established  in  the  field. 

Dodder  plants  are  to  be  distinguished  by  their  slender,  threadlike 
stems,  which  are  lemon  yellow,  orange,  or  pink.     Th(»y  may  appear 
to  confine  their  attack  to  a  single  plant  in  a  place  or  may  spread  uni- 
formly from  plant  to  plant,  either  near  the  ground  or  from  the  tops 
of  the  plants.     Small  white  flowers,  mostU^  in  elust<us,  aie  pro<luced 
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the  host,  its  treatment  as  a  crop,  and  by  the  condition  of  the 
ather  during  the  flowering  season  of  the  dodder. 

THE  VAEI0TI8  KINDS  OF  DODDEE. 

farmers  commonly  look  upon  dodder  as  representing  but  one  kind 
plant.  On  the  contrary,  there  are  several  kinds  which  infest 
•\iminous  crops,  irrespective  of  the  kind  infesting  flax.  This  dis- 
^ion  relates  in  the  main  to  the  class  of  dodders  whose  seeds  are 
Tied  by  commercial  seeds,  but  it  may  be  said  that  there  are  other 
ids  indigenous  to  certain  parts  of  the  country  which  are  more  or 
s  injurious.  These  kinds  attack  certain  cultivated  plants  which 
.y  be  brought  near  them.  If  the  seeds  of  such  cultivated  plants  are 
t  in  the  trade,  the  dissemination  of  the  dodders  affecting  them  is 
iomplished  by  the  transmission  of  plants  or  cuttings  bearing  living 
K?es  of  the  dodder. 

As  a  matter  of  passing  interest,  it  may  be  stated  that  aside  from  the 
urious  kinds  of  dodder  there  is  a  large  number  of  kinds  which  have 
recognized  relation  to  cultivated  plants  or  crops.  They  live  on 
rious  wild  plants,  and  it  is  the  common  experience  of  those  who 
^uent  fields  and  uncultivated  lands  to  meet  one  or  more  of  these 
ids  of  dodder  which  command  the  attention  of  the  most  unobserving 
rson  by  their  peculiar  threadlike,  tangled  stems. 

KINDS  or  DODDER  SEED  INFESTING  FAEM  SEED. 

There  are  at  least  six  different  kind«  of  dodder  whose  seeds  are 
mmonly  disseminated  in  commercial  seeds  and  therefore  are  worthy 
the  farmer's  consideration,  as  follows: 

(1)  Flax  dodder  (Cwscuta  epil'uiurn)  is  a  parasite  on  flax  especially, 
sometimes  infests  other  plants,  including  certain  shrub  fruits,  but 
is  not  a  pest  of  clover  or  alfalfa  fields.  It  occurs  in  foreign  coun- 
iesand  also  in  those  States  where  flax  is  grown  in  this  country.  The 
lier  kinds  of  dodder  under  discussion  arc  all  parasites  on  clover  or 
ilfa,  or  on  both,  but  do  not  infest  flax. 

(2)  Clover  AodiAQV {dcscuta  eplthymuni^  often  referred  to  as  Cuscuta 
folii)  infests  both  the  true  clovers  and  alfalfa  indiscriminatel3^  It 
widely  distributed  in  foreign  countries  and  in  the  United  States  east 
the  Mississippi  River  and  in  the  Northern  Pacific  States. 

(3)  Small-seeded  alfalfa  dodder  {Cuscuta  planifiora)  as  it  occurs  in 
is  country  appears  to  confine  its  attacks  to  alfalfa  in  preference  to 
3  true  clovers.  Thus  far  there  is  no  evidence  of  any  damage  from 
•8  dodder  to  red,  alsike,  or  white  clovers.  This  is  by  far  the  most 
Undant  and  destructive  of  the  dodders  in  the  Western  States. 

4)  Field  dodder  {CiiHGuta  arve.isls^  as  recognized  in  the  botanies)  is 
iely  distributed  throughout  the  United  States.     It  infests  both  the 
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clovers  and  alfalfa  and  also  many  wild  herbaceous  plants.    It  has 
proved  injurious  to  sugar  beets  in  Utah. 

(5)  Large-seeded  alfalfa  dodder  ( Cuscuta  indecora)  is  common  in  the 
West,  especiall}^  in  Utah.  It  infests  alfalfa  as  well  as  various  wild 
plants,  but  it  does  n,ot  appear  to  damage  the  true  clovers. 

(f))  C'hilean  dodder  {Cuacuta  racenuma  chileana)  is  not  generally 
known  in  this  country.  It  is  common  in  South  America  and  has 
been  reported  from  Europe.  It  is  said  to  have  flourished  for  a  time 
in  California  many  years  ago,  but  subsequently  disappeared.  It  '}& 
of  interest  ])ecause  of  its  prevalence  in  alfalfa  and  red  clover  seed- 
producing  regions  of  South  /Vmerica  from  which  seed  is  being  sent 
to  the  United  States,  for  this  dodder  infests  both  alfalfa  and  red  i 
clover.  Little  is  known  of  this  dodder  in  its  relation  to  forage  crops  ; 
ill  this  country,  l)ut  since  it  is  being  brought  here  in  considerable 
(juantity  from  South  America  it  is  ver}'^  likely  that  it  will  become  one 
of  tin*  s(»veral  injurious  species  established  iq  the  United  Stateg. 

PREFERENCE   OF   THE   DODDERS   FOR  CERTAIN   HOST  PLANTS. 

The  do(ld(M's  exhil)it  :i  ])eeuli}ir  preference,  so  to  speak,  for  certain 
pljints  over  others  as  hosts.  It  is  more  evident  with  some  doddei*sthan 
with  others,  and  in  eonse(iueiH'e  certain  kinds  have  come  to  be  popu- 
larly desio-nated  in  aceordaiiee  with  this  evident  preference.  This 
fact  has  been  so  long  recognized  that  in  some  instances  the  Latin 
names  were  s(^lect(Ml  with  rcn^ard  to  it.  Thus  the  dodder  universally 
attackinu"  llax  is  known  as  liax  doddtM*  in  several  languages,  and  iti> 
hal)it  of  infesting  the  tlax  ei'op  is  expressed  in  its  Latin  name  Cui<c^ita 
i  pill  mill, ,  >ince  tlax  belongs  to  the  botanical  genus  Linum.  Another 
kind  known  thoughout  luiroptMind  iti  this  country  as  clover  dodder 
has  been  <i-enerallv  I'ecoonj/cd  bv  botanists  under  the  Liitin  name 
Ciisriif.i  iri/nlii^  giveu  t<)  it  in  rcH'ognition  of  its  preference  for  the  true 
cloveis,  which  belonir  to  iIk^  ommuis  Trifolium. 

'i'hi>  host,  pi'et'erence  l)econiesof  interest  from  a  practical  standpoint 
from  the  fa't  that  certain  classes  or  kinds  of  crops  are  sul)ject  to 
infe>t:ition,  while  others  an*  not.  Thus,  of  the  forage  crops  the  legu- 
minous j)lants  are  infe^t(Ml,  whih*  the*  grasses  are  not  aifected.  toa 
material  extent  at.  Ica^t. 

Notwithstanding  this  more  or  less  decided  selective  power  exhibited 
bv  the  (lo(Me]"s  toward  iiost   ])lants.  thev  will  attack  other  kinds  ot 
plants  under  fa\"oiable  conditions  and  for  a  time  derive  their  nouri;?K' 
ment    fiom  them.     TIum  are  verv  likely  not  to  thrive,  however,  an^ 

•  •  •■  7  7 

often  ^io  not  |)i'o(luce  flowers  and  de\'elo[)  siM'ds  when  on  such  hosti:^ 
Clover  doddiM",  foi*  instance,  will  b(»  found  growing  <m  various  grassti:^ 
and  weeds  among  the  clov«'r  plants  of  a  field,  yet  when  the  clover  su^ 
cunibs  to  the  dodder  such  grasses  and  weeds  begin  to  thrive,  tl^ 
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Ider  they  have  supported  largely  or  wholly  disappearing.  On  the 
ler  hand,  the  small-seeded  alfalfa  dodder  of  the  West  confines  its 
acks  almost  exclusively  to  alfalfa,  other  plants  in  the  field  as  a  rule 
ing  immune  to  it.  Field  dodder  is  more  indiscriminate  in  its  pref- 
inces.  While  it  grows  actively  On  various  wild  plants  throughout; 
3  country,  it  is  a  most  luxuriant  and  destructive  pest  of  both  clover 
d  alfalfa. 

KINDS  OF  SEEDS  INFESTED  WITH  DODDEE. 

The  host  preference  possessed  by  the  dodders  limits  both  the  kinds 
seeds  which  carry  dodder  seed  and  the  kinds  of  dodder  disseminated 
this  wayl     Both  are  further  limited  by  the  relative  sizes  of*  the 
leds  of  the  host  and  of  the  dodder. 

Dodder  seed  dissemination  as  a  seed  impurity  is  practically  restricted 
>  the  seeds  of  flax  and  of  leguminous  crops  or  to  seed  mixtures  in 
hich  leguminous  seed  forms  an  ingredient.  Most  of  the  leguminous 
•ops  may  be  subject  to  dodder  infestation,  but  it  is  confined  chiefly 
)  those  whose  period  of  ripening  coincides  with  that  of  the  dodder 
ad  whose  seeds  are  smair  enough  to  admit  the  dodder  seeds  as  an 
opurity.  This  restricts  the  list  of  seeds  for  this  country  to  flax,  the 
*d  clovers,  alsike  clover,  white  clover,  and  alfalfa.  To  these  may  be 
ided  yellow  trefoil,  which  as  an  adulterant  frequently  used  may 
itroduce  dodder  to  otherwise  dodder-free  clover  or  alfalfa. 
The  list  of  leguminous  seeds  mentioned  as  subject  to  dodder  infes- 
ition  is  given  because  tests  of  these  seeds  have  shown  that  dodder  is 
b  least  sometimes  prescnit  in  all  of  them.  The  source  of  the  seed 
b  once  becomes  important  in  this  connection,  because  American- 
rown  alsike  and  white  clover  seeds  rarely,  if  ever,  contain  dodder, 
rhile  those  produced  in  Europe  often  contain  it.  Again,  the  place 
f  production  of  red  clover  and  alfalfa  seeds  has  a  most  importiint 
•earing  on  the  probability  of  the  presence  of  dodder  seed,  its  kind 
nd  quantity.  Dodder  as  a  seed  impurity  becomes  from  a  practical 
tandpoint  of  most  interest  to  the  Americun  farmer  in  its  relation  to 
ed  clover,  including  the  mammoth  variety,  and  to  alfalfa.  With 
•egard  to  these  kinds  of  seeds  the  presence  of  dodder  becomes  a  serious 
natter  and  in  the  purchase  of  seed  is  always  worthy  of  careful  con- 
sideration. 

EELATION  OF  DODDEE  TO  THE  SEED  TEADE. 

The  most  direct  relation  betweeii  dodder  seed  and  the  business  of 
*^d  buying  and  selling  is  based  upon  the  n»gions  of  ^nrwtH  of  the 
dodder  and  the  size  of  its  seed  as  compared  witli  that  of  the  commer- 
'^1  seeds  handled.  The  kind  of  dodder  is  largely  influenced  by  the 
^^06  of  seed  production,  while  the  size  of  the  dodder  seed,  which  is 
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dependent  chiefly  on  the  kind,  has  much  to  do  with  the  result  of  efforts 
at  recleaning  and  the  consequent  condition  of  the  seed  when  it  reaches 
the  consumer.  Large  quantities  of  the  flax,  clover,  and  alfalfa  seeds 
on  the  American  market  are  imported,  often  from  regions  where  cer- 
tain kinds  of  dodder  are  abundant. 

BEGIONS  OF  SEED  PBODUCTION. 

With  regard  to  flax  seed  little  is  to  be  said  of  the  relation  of  the 
place  of  production  and  flax  dodder.  This  dodder  is  so  widely  preva- 
lent in  flax  regions  that  its  presence  in  flax  seed  is  always  possible. 

Red  clover  seed  is  imported  largely  from  Germany  and  to  some 
extent  from  France,  England,  and  Canada.  Chilean  red  clover  seed 
grown  in  South  America  is  being  imported  in  considerable  quantity. 
Tliere  is  also  an  active  domestic  traffic  in  red  clover. 

Alsikc  clovt^r  seed  when  imported  comes  chiefly  from  Ontario,  very 
little  i)cing  imported  from  Europe.  It  is  also  produced  in  the  north- 
ern United  States. 

White  clover  is  often  imported  from  Europe,  but  is  also  produced 
in  this  countrv. 

Crimson  clover,  which  figures  largely  in  the  import  as  well  as  the 
domestic  tra(l(\  hears  ])racticiillv  no  relation  to  dodder  dissemination 
when  not  adulterated,  owing  to  its  early  seeding  period,  which  pre- 
cedes that  of  the  dodders  l>y  a  month  or  more.  Dodder  seed,  there- 
tore,  practically  never  appears  in  pure  crimson  clover  seed. 

Airalt'a  seed  is  imported  from  Germany,  southern  France,  Italy, 
TurkestjuK  and  Ar<^'<Mitina.  Much  of  the  seed  used  in  this  country  is 
])rodn<-e(l  in  tli(^  Western  States,  particularly  Utah,  Wyoming,  and 
Colorado. 

Seed  niacin ng  the  consumer  may  have  come  from  any  one  of  the 
reunions  ju>t  mentioned,  or.  if  mixing  thc^  seed  is  practiced  by  the  dealer, 
more  than  one  region  of  ])ro(lucti()n  may  b(».  represented  by  the  seed 
purchased. 

CJlover  dodder  is  so  widely  distributed  that  it  is  liable  to  appear  in 
cloven*  or  alfalfa  seed  from  almost  anv  source.  It  is  commonest,  how- 
evei",  in  s(»ed  from  Kuroix'.  This  dodder  grows  in  Canada;  but  little, 
if  any,  clover  dodder  is  found  in  Canadian  seed  of  red  clover  or  alsike 
clover.  While  it  is  known  that  (his  speci(vs  of  dodder  produces  seed 
in  tiiis  countrv  to  some  extent,  the*  fact  n^mains  that  very  little,  if  any, 
of  its  >{'{'([  appears  in  American-grown  clover  or  alfalfa  ^ed. 

Small-secHliMl  alfalfa  dodder  is  very  connnon  throughout  the  alfalfa- 
pioducing  St-at(v«^  of  the  West.  It  often  totally  destroys  fields  of 
alfalfa,  whih*  others  continue  to  [)r()duce  hay  and  seed  for  alongtinne 
after  becoming  infested.  So  abundant  is  this  dodder  in  some  cases 
that  the  seed  crop,  according  to  statements  made  to  the  writer  by 
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*8  in  Utah,  often  contains  from  10  to  20  per  cent  of  dodder 
This  is  mostly  removed  from  the  alfalfa  before  it  is  marketed. 
finer  producing  large  crops  of  alfalfa  seed  in  Weber  Valley, 
old  the  writer  that  he  obtained  60  bushels  of  dodder  seed  by 
ing  his  alfalfa-seed  crop  for  1904.  The  condition  of  his  own 
i  neighboring  fields  gave  excellent  support  to  his  statement. 
native  home  of  this  alfalfa  dodder  is  in  the  region  of  the  Med^- 
jan  Sea.  Comparatively  little  alfalfa  seed  comes  to  America 
he  Mediterranean  region  of  Europe,  so  this  dodder  is  i*arely,  if 
ound  in  European  alfalfa  seed;  neither  has  it  been  found  in 
American  seed.  Turkestan  alfalfa  seed  often  contains  the  seeds 
>dder  which  appeal's  to  be  a  form  of  this  species, 
d  dodder  is  widely  distributed  within  the  United  States  and  its 
»  a  common  impurity  of  both  red  clover  and  alfalfa  of  domestic 
ction.  This  dodder  is  supposed  to  be  an  indigenous  species,  but 
to  the  fact  that  much  clover  and  alfalfa  seed  produced  here  is 
bed  to  foreign  countries  it  is  probable  that  seed  of  this  species  is 
oming  back  to  us  in  imported  seed.  Unless  another  very  similar 
s  of  dodder  be  involved  it  mav  be  said  that  field  dodder  is  a 
on  impurit}'  of  red  clover  and  alfalfa  seeds  from  nearly  till  places 
eduction,  including  the  Chilean  seed  from  South  America, 
ge-seeded  alfalfa  dodder  is  found  thus  far  exclusively  in  alfalfa 
rom  the  western  United  States,  particularly  Utah,  It  does  not 
r  in  seed  from  Europe,  although  it  might  be  looked  for  in  seed 
France,  where  it  is  probably  the  species  said  to  have  come  from 
nited  States  and  whii*h  is  referred  to  as  Cu^^cufa  groixmiL 
lean  dodder  is  common  in  red  clover  and  alfalfa  seeds  from  Chile 
krgentina.  It  is  not  known  that  its  seeds  occur  in  domestic- 
1  seed.^ 

COMPAKATIVE  SIZES  OF  SEEDS. 

is  of  the  same  kind  of  dodder  alwavs  ditfer  somewhat  in  size, 
lifference  is  more  pronounced  in  some   kinds  than   in  others. 

is  a  more  marked  difference,  however,  in  the  average  size  of  the 
of  different  kinds. 

ile  there  is  similarity  in  size  }>etween  the  seeds  of  the  various  * 
s  and  alfalfa,  there  is  sufiicieiit  difference  !)etween  the  kinds  and 
en  the  largest  and  smallest  seeds  of  each  kind  to  strongly  influ- 
he  question  of  dodder  infestation. 

abundance  or  even  presence  of  dodder  in  farm  seeds  is  there- 
irgely  dependent  on  the  relative  sizes  of  the  two  kinds  of  seed. 
ombination  of  the  smallest  seeded  dodders  and  large-seeded 
3rcial  seeds  renders  succt\s^ful  recleaning  possible,  while  the 
ice  of  the  larger  seedeil  dodders,  especially  in  small -seeded 
\  of  commercial  seeds,  gives  a  practically  hopeless  mixture. 
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First-class  red  clover  seed  or  alfalfa  seed  should  be  free  from  clover 
dodder.  Such  alfalfa  seed  from  the  West  should  be  free  from  the 
small-seeded  alfalfa  dodder.  The  large-seeded  alfalfa  dodder  can  be 
only  partially  removed  f roDi  average-sized  alfalfa  seed.  Field  dodder 
should  be  largely  removabh*  from  the  best  alfalfa  seed,  but  doubtless 
can  not  be  even  partially  removed  from  any  except  the  large-seeded 
grade  of  red  clover  seed.  It  is  not  likely  that  the  seed  of  any  of  the 
dodders  can  })o  wholly  removed  from  infested  alsike  and  white  clover 
seed.  Pure  crimson  clover  seed,  as  previously-  stated,  is  not  under  con- 
sidiu'ation,  owinjif  to  its  early  maturitv.  Such  seed  should  be  free  from 
doddci*,  but  if  imported  yellow  trefoil  or  red  clover  screenings  are 
used  as  an  adulterant,  which  form  of  adulteration  apjuears  probable  in 
some  instances,  dodder  may  readily  be  introduced  in  this  wav.  Clover 
dodder  has  been  found  to  be  the  kind  involved  in  such  adulteration. 
Thorouii'h  recleanin<>f  in  which  the  trefoil  or  red  clover  and'the  smallest 
crimson  clover  s(H^ds  ure  discarded  would  remove  all  of  this  dodder. 

Owing  to  th<'  wide  distril)ution  of  clover  dodder  aiul  the  small  size 
of  its  seeds,  it  bi^comes  the  commonest  of  the  various  kinds  found  in 
coimncM'cial  sc('ds.  This  is  largely  the  result  of  the  use  of  low-gnide 
seed  and  scre(Miin<rs. 

The  (juestion  i)efore  the  seedsmen  regarding  freedom  of  seed  from 
dodder  is  seen  to  ndate  not  only  to  the  source  of  the  seed,  but  verv 
lartrelv  to  its  (luiilitv  and  to  the  size  of  individual  seeds. 

It  would  seem  that  attention  to  the  stock  with  regard  to  its  source 
and  the  kind  or  kinds  of  doddtu-  it  may  contiiin  would  tend  to  improve 
the  (luality  of  MM'ds  otl'ered  for  sal(\  Such  considemtion  certainly 
could  [)reveiit  the  mixing  of  lots  some  of  which  are  free  from  dodder 
or  contain  a  kind  which  is  i-eadiiy  removable  if  present.  Careful  at- 
tention to  individual  lots  of  dodder-infested  seed  could  be  made  to 
yield  a  smaller  hulk  of  high-grade  dodder-frc^e  seed  worthy  of  a  corre- 
spondingly higlu'i"  [)iMct\ 

La>tly.  the  whole  matter  can  he  controlled  by  the  dealer  whose  pur- 
chasiii''-  aii'ents  ai'e  nersonalU  familiar  with  the  diU'erent  kinds  of  dod-. 
(h'r  in  the  lieid  and  who.  guided  l>v  this  knowledge,  will  buy  only 
dod<lei'-fr<'e  crops  or  >uch  a^  <'ontaiii  oidx  those  dodders  whose  seed  is 
renio\ahle  in  i'(M'leanin<:". 

A  KNOWLEDGE  OF  DODDER  SEED  OF  VALUE   TO   THE  FARMEB- 

Since  seed  from  ditlerent  i'euion>  is  lik(^lv  to  contain  dodder  of  dif- 
ferent  kinds,  th(^  kind  lia<  considcrahle  weight  as  indicating  the  source 
of  tJH*  seed.  Indeed,  if  carefully  considcM'ed  a  knowledge  of  the  kinds 
of  (iodder  seeds  is  very  valnahle  in  detcM'mining  the  region  where  the 
crop  >eed  was  grown.     The  purchaser  is  thus  enabled  to  decide  whether 
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5  seed  is  of  domestic  or  of  foreign  origin  and  in  some  instances  to 
bermine  the  part  of  the  country  from  which  it  comes. 
The  custom  of  seed  mixing  to  establish  a  certain  trade  grade  is  often* 
ry  evident  in  the  character  of  the  dodder  the  seed  contains. 
Etecognition  of  the  several  kinds  of  dodder  seed  is  essential  as  pre- 
iinary  to  practical  methods  of  recleaning  dodder  infested  seed.     It 
furthermore  of  interest  with  regard  to  the  relative  importance  of 
B  several  kinds  respecting  different  host  plants  and  climatic  condi- 
ms,  since  we  have  reason  to  believe  that  certain  species  are  less 
jurious  under^certain  conditions  than  under  others. 
Ready  recognition  of  the  seeds  of  the  different  kinds  of  dodder  is 
sential  to  these  ends.     This  is  easily  accomplished  in  the  main  so  far 
practical  requirements  are  concerned. 

HOW  THE  SEED  OF  DODDEE  MAT  BE  DETECTED, 

Detection  of  the  presence  in  commercial  seed  of  dodder,  irrespective 
its  kind,  demands  first  consideration,  because  its  presence  justifies 
f usal  to  purchase  such  seed.  A  magnifying  glass  is  necessary,  as  it 
ill  enable  one  to  readily  distinguish  any  kind  of  dodder  seed  from 
over,  alfalfa,  or  flax  seed.  Dodder  seeds  are,  as  a  rule,  about  the 
.me  size  as  red  clover  seeds,  including  the  smallest  and  largest  seeds. 
he  surface  is  finely  roughened  and  dull,  and  the  general  form  varies 
om  nearly  spherical  to  strongly  flattened  and  oval  or  nearly  circular. 
he  color  is  gray,  yellowish,  brown,  or  reddish  brown,  depending 
.rgely  on  the  kind.  In  contrast,  clover  and  alfalfa  seeds  are  smooth, 
ften  with  a  slight  luster.  Their  triangular,  oval,  or  kidney  form 
ds  in  distinguishing  them  from  the  seeds  of  dodder. 
The  use  of  a  sieve  with  which  a  considerable  quantity  of  the  seed,  if 
I  bulk,  or  all  of  a  sample  can  be  sifted  afl'ords  the  most  practical 
leans  of  detecting  the  presence  of  dodder.  The  sieve  should  be  such 
lat  only  the  smallest  or  medium- sized  crop  seeds  will  pass  its  mesh. 
he  smaller  dodder  seeds,  such  as  those  of  flax  dodder,  clover  dod- 
er,  and  small-seeded  alfalfa  dodder,  will  readily  be  concentrated  to 
nailer  bulk  by  this  means.  The  large-seeded  kinds  will  be  repre- 
3nted  by  their  small  seeds.  Care  should  be  taken  to  sift  only  a  smnll 
uantity  of  seed  at  a  time. 

As  a  final  resort  in  case  of  doubt,  examination  of  the  stnicture  of 
le  dodder  seed  shows  it  to  contain  a  slender  threadlike  embrvo  coiled 
ithin  the  endosperm,  which  becomes  gelatinous  when  wet.  If  a  few 
odder  seeds  are  boiled  in  water  for  a  time,  the  embryo  emerges  from 
le  ruptured  seed  coat,  often  becoming  separated  from  it  as  a  slender, 
Mled  object, 

806  « 
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DESCRIPTIONS  OP  DODDER  SEEDS. 

The  seeds  of  the  several  kinds  of  dodder  are  distinguished  by  dif- 
ferences in  size,  form,  and  surface  texture,  by  the  seed  scar,  and  bv 
color.  Size  and  form  are  modified  by  the  number  of  seeds  developed 
in  the  seed  vessel.  The  surface  texture  varies  considerably  with  the 
different  kinds.  The  seed  scar  consists  of  a  more  or  less  distinct  cir- 
cular area  surrounding  the  hilum  or  immediate  point  of  attachment 

to  the  parent  plant. 

FT. AX   BOPDEB. 

Individual  seeds  of  flax  dodder  (  Cuscufa  epilinvm  Weihe)  are  much 
smaller  than  flax  seeds,  })ut  a  considerable  part  of  this  dodder  seed  con- 
sists of  two  seeds  stuck  together. 
This  increases  the  size  and  weight 
of  the  seed  and  renders  it  more 
1  i  key y  to  be  retiined  in  the  cleaned 
flax  seed.  Single  seeds  are  some- 
what oval;  one  face  rounded,  the 
other  more  or  less  flattened  in 
two  planes  which  slope  from  a 
central  ridge  extending  length- 
wise of  the  seed.  The  scar  is  a 
minute  w^hitish  point  at  one  end 
of  this  ridge,  which  is  flattened. 
When  thr  sQcd.^  are  double,  th(»y  are  rounded  on  one  face,  practically 
phiue  on  t  \w  other,  aiul  anofular,  oval,  or  nearly  circular  in  outline.  The 
surfjice  of  these  seeds  is  comparatively  rough,  sometimes  even  finely 
seurfv.  The  color  is  gray  or  light  brown.  Double  seeds  are  about 
the  size  of  average  nnl  clover  seeds.     (Fig.  ^.) 

The  fre(jueiit  occurroricf*  of  double 
seeds  serves  to  distinouish  this  kind 
of  doddei"  from  all  th(^  others.  AifaiiK 
this  doddcM"  is  rarcdv.  if  ever,  found  in 

ft 

secul  other  than  (lax. 

Flax  dodder  i-;  rl()>;idv  ndated  to  the 

ft 

small-seeded  alfalfa  dodder  {('tisfyitd 
j)l(inhln/'(i)  and  th(^  seeds  of  the  two 
kinds  are  verv  similar  in  form.     Those 

« 

of   the  llax    dodder   are,  hoW(n'er,  dis-      ^''*'-  ^i-'^e.'ds  of  clover  dwlder  and  rod 
,      ,  ,  11.  ('l<>v<T.  showing  relaUve  sizes.    Enlarged. 

tuU'tly   larg*M-  than  thl^  latter.  (Fn  .ma  drawing  by  the  author.) 


Vic.  2.  St't'ds  of  tlax  (1o<M<t  aii<l  thn'O  srcd^of  rtax. 
showing'  n'lativfsi/t'v.  KiilarmMl.  (From  a<lra\v- 
\UM  hv  the  aiitlmr. ) 


CLOVER  DODDER. 


T1h»  seeds  of  clover  dochler  {Cnsrtdn  rpftlnjiamrt  Murr)  are  not  larger 
than  the  smallest  red  clover  seeds,  some  of  them  being 'even  smaller. 
They  are  nearly  spherical  when  well  developed,  but  some  seeds  which 
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B  not  well  filled  are  flattened  somewhat,  even  shriveled.     The  general 

lor  is  brown,  but  some  seeds 

3  gray.     The  darker  -seeds, 

least,  appear  as  finely  pit- 

i  when  seen  under  a  lens. 

le   scar  area  appears  as  a 

nute    rounded    spot  sonie- 

lat  smoother  and  sometimes 

•hter  colored  than  the  rest 
the  surface.     (Figs.  3,  4, 

d    5.)     Small    particles    of 

ly  which  are  likely  to  oc- 

r  in  clover  seed  sometimes 

come  Tounded  l)}^  friction, 

len    they   very   closely   re- 

nible  clover  dodder  seeds.     Such  particles  yield  readily  to  slight 

essure  with  a  knife  })lade,  under  which  thev  crumble  to  dust. 

The  use  of  a  sieve  allowing  only  the 
smallest  clover  or  alfalfa  seeds  to  pass 
renders  the  detection  of  clover  dodder 
very  eas}-. 

Clover  dodder  and  the  small-seeded 
alfalfa  dodder  as  impurities  of  alfalfa  seed 
are  likely  to  l>e  confounded.  The  clover 
dodder  is  distinguished  hy  its  more  spher- 
ical form,  pitted  surface,  and  darker  or 
ashy-gray  color. 


Fi«.  4.— Seeds  of  clover  dodder  and  alfalfa,  showing 
relative  sizeH.  Enlarged.  (From  a  drawing  by  the 
author.) 


fJk*^ 
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i.  6. — SeedM  of  clover  dodder  and 
rhite  clover,  nhowing  relative  sizes, 
^larged.  (From  a  drawing  by  the 
uthor.) 


SMAIiL-SEEDED  AIjFALFA  DODDEB. 

Seeds  of  this  alfalfa  dodder  {(^uftcitf a- jf/afii/iora  Ten.)  arc  minute, 
Lich  smaller  than  alfalfa  seeds.  They  arc  thcrefon*  readily  detected 
'  using  a  sieve  only  suffici(»ntly 
le  to  hold  practically  all  of  the 
Ealfa  seed.  The  seeds  are  oval  or 
al-oblong,  rounded  on  one  face, 
e  other  flattened  in  two  pianos 
lich  meet  at  a  central  ridge  ex- 
uding lengthwise  of  the  seed.  At 
e  end  of  the  ridge  this  face  is  bev- 
k1.  The  resulting  area  contains 
3  hilum  as  a  minute  whitish 
int.  The  surface  is  compara- 
ely  rough  as  viewed  under  a  lens.  The  color  is  variable.  Some 
kIs  are  greenish;  others  an^  strongly  tinged  with  purple.  As  a 
le  the  seeds  have  a  yellowish  strsiw  color.     (Fig.  6.) 


Fi(j.r..—.<mall-soede<lnIfaIfad(>d«lerand  alfalfa 
sftMls,  showing  rt-iative  sizes.  Enlarged. 
( From  H  drawing  by  the  author.) 
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The  oval  and  angular  form  and  the  yellowish  or  fj^reenish  color  of 

these  seeds  render  them  readily  distinguishable  from  those  of  clover 

dodder. 

•  .       

FTBIJ)  DODDEB. 


^ 


# 


Fhj.  7.— Si't'tlHof  Held  (1<mU1«t  and  red  clover, 
HliowiiiK  relative  sizes.  Enlarged.  (Frtmi 
a  drawing  by  the  author.) 


^Kjk       ^V^y    ^y        The  seeds  of  field  dodder  (Cim-utu 
^KSr  ^^  ^^        arrens/s  Itey  rich)  are  larger  than  those 

^^   ^^  ^^        of  any  of  the  precedhig  kinds,  except 

the  double  seeds  of  flax  dodder.  Their 
size  varies  as  a  rule  l)etweon  tliat  of 
the  smaller  and  that  of  average  i"ed 
clover  seeds.  These  seeds  are  ovul  or 
nearl}"  circular  in  outline,  rounded  on 
one  face,  and  variously  flattened  and 
angled  or  deeply  grooved  on  the  other. 
Tli(^  scar  as  a  roundexl  area  containing  a  short  whitish  hilum  appearb 
at  one  end  of  the  flattened  face. 
Tln^  color  is  lonioii-yellow,  gray,  or 
light  brown.     (Figs.  7  and  S.) 

LABOE-SEEDED  ALFAI^FA 
DODDER. 

S(M'(ls  of  (liis  alfalfa  dodder  ( ( '//>*- 
rt///f  hulrrttrn  (!'li()isy)  arc  similar 
in  a  <rrn<'r{il  wiiv  to  those  of  field 
(loddtT.  They  ai)p(»ar  to  show 
^Tcjitcr  vaiiation  in  size  than  the 
other  kinds.  There  is  iilso  eonsid- 
er:ihl('  ditlerence    in  form.     Seeds  of  w  cerluin  size  and  form  there- 

®fore    are   very    similar    to 
/^  ,  those  of  field  dodder,  but 

lire  scarcely  to  bo  con- 
found(»d  with  seeds  of  the 
first  three  kinds  descrilwd. 
The  hirsifest  seeds  are  most 
eiianictcristic  of  this  spe- 
cies. Thcv  are  nearlv  cir- 
eular  in  outline,  but  are 
usuallv  somewhat  ))roader 
than  long — that  is,  the  scar 
jipi)ears  to  Iw  at  one  side  of 
the  seed,  whereas  it  is 
really  at  tin'  basal  end.  Sneh  seeds  an*  convex  on  one  face  and  plane  or 
Midly  groovcMl  on  the  other  bearing  the  .scar,  which  is  comparatively 

>6 


Fig.  s.— Scfdsof  tieUl  dodder  and  alfalfa,  show- 
ing n>lativ«'  sizfs.  Enlarged,  i' Fn>ni  a  draw- 
ini;  hv  the  author.^ 
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t. '.t       -if.lv.  ol"    Imi'K'"  *><'''«1<'<1   iilf;il;'ji    il(nlilfr  ami   u1I'm11;i. 
Imwirii.'  rtlMliv  r  «.i/i«.     I-.Mliiri.'f(l.       From  ji  <lrii\viiiu' I'V 
ih«'  .■iiill)<>r. ) 


indistinct.  The  color  is  gray  or  brown,  sometimes  very  dark.  The 
surface  is  often  very  rough  or  scurfy.  These  seeds  are  to  be  looked 
for  in  alfalfa  seed  from  the  western  United  States.     (Fig.  9.) 

OHXLEAN  DODDEK. 

Seed  found  in  South  American  red  clover  and  alfalfa  seed  and  deter- 
mined to  be  of  the  species  and  variety  Cuscuta  racemosa  chiU^ana 
Engelm.  is  larger  and  usually  more  plump  than  seed  of  /field  dodder 
( Omenta  arvensis).  It  is  reddish  brown  and  the  surface  is  often 
'"^trongl}'  roughened.  The  most  evident  point  of  diflference  between 
this  and  field  dodder  lies  in  the  sciir.  The  hilum  appears  as  a  point-' 
like  depression  in  the  center  of  the  circular  scar  arda.  In  field  dodder 
^  short  whitish  line  not  depressed  represents  this  part  of  the  scar. 

The  seeds  of  this  dodder  appear  to  occur  at  the  present  time  only 
^n  South  American  seed.  Along  with  this  seed  are  found  seeds  of  a 
^iifferent  kind,  however,  which  are  similar  to  and  perhaps  identical 
^ith  field  dodder. 

BXITIHG  SEED. 

Every  purchaser  of  clover  or  alfalfa  seed  in  the  open  market  is 
likely  to  receive  dodder- infested  seed  unless  it  has  been  found  b}^ 
thorough  test  to  be  free  from  dodder.  As  previously  shown,  tliis  lia- 
bility is  due  to  the  several  kinds  of  dodder  involved,  the  oxU^nsive 
field  of  seed  production,  the  custom  among  dealers  of  mixing  different 
lots,  and  the  practice  of  using  low-grade  imported  seed  in  adultera- 
tion. The  average  farmer  has  himself  to  blame  for  some  of  these 
adulterants,  which  are  often  employed  by  dealers  to  meet  the  farmer's 
demand  for  cheap  seed.  With  respect  to  dodder,  as  well  as  other 
impurities,  cheap  seed  is  always  to  be  looked  u|X)n  with  suspicion  and 
as  a  rule  is  to  be  avoided. 

Often  seed  of  local  production  from  fields  known  to  be  free  from 
dodder  can  be  obtained.  If  well  cleaned  it  is  prefiM-abh^  to  the  aver- 
age seed  in  the  market.  Seed  from  dealers  sliould  be  l)ought  by  sam- 
ple, accompanied  b}'  a  time  limit  within  which  the  dealer  a^frees  to 
furnish  the  same  seed  in  bulk.  Such  sani[)les  should  be  tested  for 
dodder.  If  tested  at  a  State  agricultural  experiment  station  or  at  the 
United  States  Department  of  Agriculture  some  delay  is  sure  to  result. 
The  test  is  so  simple  and  so  quickly  made  that  the  farmer  should  him- 
self make  it,  thus  permitting  an  innnediate  order  for  the  seed  if 
desired. 

The  responsibility  of  any  test  ends  with  the  particular  lot  sent  for 
test,  and  the  presence  of  a  few  dodder  seeds  in  the  l)ulk  lot  of  any  seed 
represented  by  a  small  sample  is  always  possible.  The  ill  effects  likely 
to  result  will  be  evident  in  the  young  stand  of  the  crop. 
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With  regard  to  the  importance  of  using  only  dodder-free  seed,  it 
may  be  said  that  badly  infested  fields  are  practically  ruined  by  certain 
kinds  of  dodder  and  that  the  loss  of  the  crop  is  proportional  to  the 
extiMit  of  the  infestation.  The  seed  crop  is  reduced  in  quantity  and 
quality.  .  The  reduced  quality  of  the  seed  crop  is  not  represented 
wholly  by  a  dodder- infested  crop,  but  also  by  the  fact  that  the  dodder 
so  reduces  the  clover  plants'  food  supply  that  the  crop  is  likely  to  be 
of  lijifhter  weij^ht  than  it  otherwise  would  be.  Again,  dodder  seed 
production  is  likely  to  so  contaminate  the  land  with  seeds  that  a  return 
to  clover  or  alfalfa  may  be  accompanied  by  dodder  infestation,  even 
though  pure  seed  be  used. 

1'Ih*  period  of  seeding  pro])ably  has  considerable  bearing  on  the 
results  from  using  dodder-infested  ^seed.  Spring  seeding  is  most 
favombh*  for  growth  of  the  dodder.  It  is  an  unsettled  question 
wh(»tlicr  dodder  plants  in  the  field  ever  live  over  winter.  It  appears 
that  v(Mv  few,  if  any,  survive.  In  consequence  of  this  fact,  summer 
or  caily  full  seeding,  too  late  to  enal)le  the  dodder  to  produce  seed, 
tends  to  fnM»  the*  crop  of  the  following  season  from  dodder.  Consid- 
(M'ahle  damage  from  the  dodder  might  occur  to  the  seeding,  however, 
during  tin*  iir.^t  season.  Furthermore,  some  dodder  seeds  might  not 
germinate  till  \\\k\  following  spring. 

CLEANING  SEED. 

Indei- ('(»rtain  conditions  it  may  i)ec()me  necessary  to  remove  the 
(loddei-  seeds  from  an  infested  lot  of  seed  in  order  to  prevent  its  loss. 
While  llu*  av(Miig(»  farmer  might  hesitate  to  discard  a  purchase  of  seed 
hecau.s('  of  its  dodder  seeds,  ])adlv  infest<*d  seed  would  }>e  far  more 
prolital)ly  discarded  than  sown  without  thorough  recleaning. 

The  succi'ssful  lemoval  of  dodder  depends  on  the  kinds  of  seeds 
iii\ olved  and  their  consecjuent  relation  n^specting  size;  It  is  doubtful 
if  alsike  and  wiiite  (dovcMs  can  Ix*  cleaned  of  dodder,  altliough  the 
amount  of  clover  doddei*  can  he  nnluced  somewhat  })y  the  use  of  proi)er 
sieves,  which,  however,  necessitate  the  loss  of  considerable  cloverseed. 

H<m1  (lover  and  alfalfa  seeds  can  he  cleaned  of  clover  dodder  and 
small  seeded  alfalfa  dodder  hy  the  use  of  a  sieve  having  20  meshes  to 
the  linear  inch  and  made  of  wire  ranirin<jr  from  No.  30  to  No.  84 of 
Washburn  and  Moen  gauge.  This  statement  is  l)jis(»d  on  experiujents 
with  sieves  of  this  mesh  made  of  Nos.  ;U),  \V1^  and  84  wire.  Sample"^ 
of  the  above  kinds  of  dodder,  as  found  in  connnercial  seeds  and  hs 
taken  from  fruiting  plants,  were  employi^d  in  the  experiments.  Espe- 
cial attention  was  given  in  the  trials  to  the  largest  of  the  seeds  of 
these  kinds.  It  was  found  that  (Mther  of  these  sieves  willadmitall  the 
seeds  of  these  species  with  proi)er  care  in  the  sifting.     If  a  sieve  of  thu* 
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made  of  wire  coarser  than  No.  30  of  Washburn  and  Moen  gauge 
d,  the  largest  dodder  seeds  of  the  above  kinds  wiU  be  retained 

while,  if  th^  mesh  is  coarser  than  provided  by  No.  34  wire,  there 
>e  an  undue  loss  of  crop  seed,  especially  in  the  case  of  sraall- 
d   red  clover.     The  loss  of  alfalfa  seed  is  comparatively  small 

using  any  of  the  sieves  recommended.  The  same  is  true  of  the 
r,  large-seeded  grades  of  red  clover  seed.  In  the  case  of  the 
-seeded  grades  of  red  clover  the  loss  of  seed  when  a  sieve  of  No.  34 
is  used  may  amount  to  the  greater  part  of  the  bulk.     The  sieves 

of  the  coarser  wire  are  better  adapted  for  such  seed.  Small- 
d  grades  are  usually  low-grade  screenings  which  carry  small  weed 
,  many  of  which  are  removed  by  the  sieve. 

e  farmer  may  find  it  difficult  to  secure  the  proper  sieve.  Manu- 
rers  do  not  carry  all  of  the  sizes  in  stock.  The  writer  has  found 
0-mesh  No.  30  wire  in  the  stock  of  one  firm  and  the  No.  32  wire 
at  of  another.  The  other  sizes  may  be  carried  by  other  dealers, 
rom  what  has  been  learned  these  sizes  have  to  be  made  to  special ' 
r,  and  an  order  for  a  considerable  quantity  is  demanded. 
le  efficient  use  of  any  of  these  sieves  requires  that  much  care  be 
n  to  do  thorough  work.  Only  a  small  quantity  of  seed  should  be 
d  at  a  time.  The  sifting  should  be  -continued  until  all  of  the  seed 
t>een  brought  in  contact  with  the  wire.  It  is  believed  that  the  most 
tive  work  will  result  from  using  first  a  No.  34  wire  sieve  and  then 
ing  the  siftings  thus  obtained  over  a  sieve  of  No.  30  wire. 
Ith  respect  to  the  other  kinds  of  dodder  discussed  in  this  bulletin 
found  in  clover  and  alfalfa  seeds  it  may  be  said  that  none  of  the 
ss  mentioned  will  remove  nil  the  seed,  even  with  repeated  sifting. 
;h  of  the  dodder  seed  will  be  removed,  especially  if  a  sieve  having 
34  wire  is  used.  Thus  far  no  means  of  wholly  removing  these 
e-seeded  kinds  is  known. 

eep  seeding  of  the  crop  appears  to  be  the  most  promising  course 
the  farmer  to  follow  in  using  seed  known  to  contain  seeds  of  the 
e-seeded  doilders.  By  this  means  many  of  the  dodder  seeds  will  be 
ed  too  deep  to  permit  their  plants  reaching  the  surface.  Sifting 
seed,  by  which  as  much  as  possible  of  the  dodder  is  removed,  is 
efore  most  advisable. 

lax  dodder  can  be  removed  from  tiax  with  very  little  loss  by  the 
of  a  sieve  of  14  meshes  to  the  Jinear  inch  and  made  of  No  29 
,  W.  &  M.  gauge. 

often  happens  that  seed  is  i-ctained  by  unopened  dcxlder  capsules, 
h  permit  it  to  remain  with  the  seed  held  by  the  sieve. 
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DETECTING  THE  DODDER  PLANTS  IN  THE  FIELD. 

It  liJis  l)e(»n  shown  that  notwithstanding  every  precaution  against 
tho  intrcxhiction  of  dodder,  scmhIs  may  lind  their  way  to  the  field  in  the 
s(M'd  us(»d.  Th(^  iiUiniate  control  of  the  plants  ma}'  depend  uix)n  early 
otlorls  to  discover  and  destroy  them.  This  is  particularly  true  if  the 
plants  appear  in  f(»w  places  in  the  Held. 

The  })r<)per  time  to  destroy  the  plants  is  before  rapid  branching 
enai)les  tliem  to  n^ach  many  host  plants.  Then  every  firm  hold  of  the 
dod(l(M'  suckers  becomes  a  point  of  independent  growth,  and  the  diffi- 
culty of  reachint^  all  of  them  is  greatly  increased.  New  seedings. 
theivfore,  should  be  carefully  examined  for  this  pest. 

riidei-  favorabU>  conditions  the  dodder  seeds  germinate  but  little 
slower  than  seeds  of  clover  and  alfalfa.  The  young  plants  therefore 
appejir  Jit  about  th(»  same  time  as  the  clover.  Their  discovery  in  the 
seed  in  j^^  at  tir.st  is  ])ractically  impossible.  By  the  time  the  crop  is  0 
or  s  iiulies  h\ir\i  th(^  doddcM*  will  have  }>ninch(Hl  sufficiently,  as  a  rule, 
to  lender  its  presence  noticeable  for  a  short  distance.  This  i)eniiits 
riMuoNal  of  the  ])laiUs  with  tlu*  least  loss  to  the  stand  and  with  the 
mo^t  likelihood  of  success. 

Ditfereiit  kinds  of  dodder  exhibit  in  the  field  individual  habits  well 
worthy  of  con>ideration  in  detectin<(  their  presenc(^  such  ass^low-grow- 
inj^^  oi"  in^di-oroNviii^^- tenlencies  and  their  manner  of  spreading  from 
plant  to  ))Iant. 

I'^icld  <lod(ler  or()w>  to  tli(^  top  of  the  host  plants,  throws  out  it> 
brinK  lie>,  and  rapi<lly  exteiid>  I'l-om  i)lant  to  plant,  often  forminga 
drii^r  \  tllow  carjx't  of  taiii^'liMl  l)ranch(»s  covering  and  bearing  down 
tlir  ri'op.  (l''ii:'.  !(>.)  Small  «>ee(l(Ml  alfalfa  dodder,  on  the  other  hand. 
<'iMitiii('^  its  L:■r<>^^'th  exclusively  to  tiie  lower  part  of  the  host  plant, 
rar«'|\  cxcrrdint:*  a  loot  from  the  t^round.  It  spreads  slowly  from 
plant  to  j)l:nit.  coiitifiinLi-  it-«'ll*  chiclly  to  the  several  bmnches  of  the 
iiidiv  i'inal  alfalfa  plant.  W'liilr  a  pat<"li  of  ticdd  dodder  can  ]>eseeiia 
Ioiil:"  di-tancr.  tin'  other,  wlim  the  stand  i^  at  all  thick,  can  beobs<^rve<l 

f(H'   lil.t    a    frW    fret. 

Tin-  liaMt  of  r|(>\rr  doddci'  'i'tl<M's  froui  that  of  each  of  the  kin(l> 
pr«-\  i<»ii-|\  d('-cril>('(l.      It-  llow  erini:"  >trnis  usual  Iv  climb  the  host  stems' 
['m-  a    foot   <»r  inoi'r.     Tlir  v«"_ietati\e  -teui^.  l)V  means  of  which  th^ 
|)l;int  -pirad-  to  i\r\\  ho-i  ])lani-,  form  a  <len-e  mat.  or  carj^et,  close  t^^ 
the   'jioiind.  uindinu"   in   ami  (Mil    amoiiLi"  the   host,  stems,   often  con* 
|)ltt'l\     III  loundin'j-  tlicm   and    Iddin''-   the   around.      In  this  wav  t\% 
-j)r<':i'lin'j  <'l  thr  jdant  i-  rapid  and  \  ('I'v  «dl'rci ixc.     The  early  growt- 
of  ilii-  j.lant  i-  not   rradilx   drlcrtrd  at  a  di-tain-e. 

Th.' rllcci  on  1  In- crop  dilb'i'-  with  t Ik'sc  (litl'erent  habits  of  growtl 
Fi«ld  doddci"  dr^ti-oy-^  it^  hu-t  plants  in  irrci^ular  patches,  probably  i^ 
nian\  in-tances  aN  nuich  by  bra i'in;j"  down  and  smothering  the  crop  i:: 
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_v  tho  withdrawal  of  plant  f<K>d.  All  of  the  crop  plants  within  an  in- 
L-stfd  ni"C'ii  arc  likely  to  Ih-  attacked.  Small-seeded  alfalfa  dodder, 
onliniii^  its  attacks  chiefly  to  individual  resistant  and  naturally  long- 
vcd  plants,  eventually  causes  a  general  thinning  of  the  »tand  through 
ic  death  of  scattered  individual  plants.  Healthy,  infested,  and  nearly 
(^(1  nlf;ilfa  plants  thus  often  occur  in  dose  proximity, 
C'lovi-r  dodder  attacks  every  clover  plant  and  to  a  greater  or  less 
xlont  other  plants  tvithinthe  infested  area.  It  destroys  rapidly,  and 
ts  jii'o^rcss  from  the  original  point  of  attack  is  so  uniform  that  dis- 


Tm.  lu.— Field  (loililer  mvpriiiK  rfil  i-1ovit  anrt  fmi«-i'-.    rrmi  n  i.1iiit<^ii|i!i  "t  hii  infcj'tci]  flcl'i. 

tinctly  circular  areas  Imrcrl  of  living  vlover  or  ulfsilfa  re.-ult.  Tlicse 
circular  spots  of  dead  plant>  two  very  cluinictcristic  marks  nf  tlie 
destruction  caused  l>y  this  species.  A  iiinT.nv  l>!iiiii  of  living  dodiior 
■ifoiiis  will  l>c  found  iHirdcring  tlu'  rirclo  of  dcstroyeci  iilimts 

Flax  tloddcr  U-ais  d«)wri  tlic  Max  plants  and  is  llicri  lore  -oinclimi-s 
■ullcd  "pull-down."  It  aUodniw-  tlic  top,  of  ll..'  plants  toK.'llMT. 
:iolh  largc-see<led  alfalfa  dodder  and  ( 'liilcan  do.i.lcr  as.'i-nd  |o  tin-  top 
'f  the  host  plant.  The  fomi.-r  jToduc.-s  d.-i,...  tlowcr  an.l  fnilting 
lusters:  the  latter  apjM'ars  t..  liav.' a  more  ojicn  liaMi  and  scattered 
lower  system. 
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The  form  and  appeamnce  of  the  flower  clusters  diflfer  with  the  dif- 
ferent kinds  of  dodder.  Clover  dodder  flowers  are  in  small  compact 
clusters  of  several  flowers  each.  The  clusters  as  well  as  the  stems 
are  often  tinged  with  red.  Small-seeded  alfalfa  dodder  flowers  are  in 
siniihir  clusters  which  are  not  colored.  Field  dodder  flowers  are  in 
looser  clusters  scattered  among  the  branches  or  crowded  in  bunches. 

DESTROTING  THE  PLANTS. 

When  failure  to  prevent  the  introduction  of  dodder  seed  occurs,  the 
destruction  of  the  plants  becomes  the  final  resort.  The  questions  of 
success  and  the  extent  of  the  necessary  damage  to  the  crop  at  once 
arise.  Their  answers  rest  with  the  kind  of  crop  infested,  the  stage  of 
(lev(»lopinent  of  the  dodder,  the  extent  of  the  attack,  and  the  methods 
of  eradication  employed. 

The  problem  of  dodder  control  is  strongly  influenced  by  the  charac- 
tci-  of  the  crop  infested.  Red  clover  remains  but  two,  or  at  most  but 
tiiree,  years  without  rescinding.  If  the  dodder  is  prevented  from  seed- 
ing it  should  be  eradicated  within  this  time,  or  at  least  should  not 
interfere  with  tlu^-  coursi^  of  crop  rotation.  Alfalfa  should  remain 
indetinitely,  and  if  dodder  reseeds  itself  its  control  becomes  nuich  more 
dillicult  or  impossible.  This  is  the  prevailing  condition  in  the  West 
The  fact  that  the  small-seeded  alfalfa  dodder  of  the  West  has  not 
be<()me  establisJicHl  in  the  Kast  is  of  special  interest  in  this  connection. 
(Mover  (loddei-  appi'ais  likely  to  t)rovo  most  troublesome  in  alfalfa 
cnltiirr  ill  the  Kast. 

If  the  (lo(l(l<'i'  occurs  onlv  in  i)atches  in  the  field  it  usual Iv  can  1>p 
controlled  l>y  iiand  ini^thods.  If  it  covers  the  greater  part  or  all  of 
the  iii'ld,  ])l(>winM'  under  th(»  stand  will  probably  be  found  necCvSsary. 
It  then  beci Miles  important  to  know  how  far  the  crop  c^n  be  utihzed 
without  i'es(MMJin<jf  the  land  to  doddei*. 

It  is  tii'st  important  to  <,^iin  control  before  the  plants  have  spread 
far  from  \\\y>  point  of  attack;  secondly,  and  of  greater  importance,  theV 
should    be   sulxlueil    before    tliev    produce   seed.     Success   therefoit? 
depends  vei'v    lar^i'elv  on   early   diseov(M*v   of   the  plants,  followed  bv^ 
immediate   work    in    subduing    them.       riioroughness    involves  the? 
(lest iMiet ion  of  every  living  piece  of  dodder  stem  lying  within  it^s  owr3 
len^'^th  of  a  ho>t  plant. 

Cutting  and  burning  inf(\^ted  ])lants  and  spraying  them  with  copped 
sulphate  or  iron  sulphate  ar(*  methods  which  have  been  employed^ 
Splaying  has  not  |)rov(Ml  successful  as  a  rule,  owing  to  the  im[K>ssi' 
bilit\  of  thorouj^hlv  wi^ttint*-  everv  ])art  of  the  dodder  stems  unde^ 
Held  conditions.  The  ])lants  have  ap])eared  to  be  destroj^ed,  but  ^ 
sulli<ier)t  muubei-  remained  to  continue*  growth  after  receiving  z. 
tt^niporar}'    check.     Burning    is    successful    when   thoroughly  donc::^ 

30f. 


25 

Tiis  may  ot  may  not  destroy  the  crop  roots.  The  burning  may  take 
lace  on  the  infested  spot  or  the  cut  plants  may  be  removed  to  be 
urned  elsewhere.  Burning  on  the  spot  is  an  advantage,  on  account  of 
s  destro^nng  dodder  missed  in  cutting  and  seeds  which  have  fallen, 
urning  endangers  the  life  of  the  roots  of  the  crop,  however.  The 
»moval  of  infested  plants  to  another  place  requires  great  care  to  pre- 
?nt  an}'  of  the  pieces  of  dodder  failing  on  the  crop  and  establishing 
3W  centers  of  growth,  and  the  use  of  sacks  or  some  similar  means  of 
mioval  is  advised. 

In  cutting  infested  plants  care  should  be  taken  to  carry  the  work 
ir  «*nough  on  the  borders  to  include  all  of  the  dodder.  Cutting  close 
>  the  ground  is  equally  important.  The  recognition  of  the  different 
abits  of  different  kinds  of  dodder  may  be  helpful  in  this  connection, 
mall -seeded  alfalfa  dodder  is  confined  largely  to  individual  plants, 
id  if  all  these  can  be  located  and  destroyed  there  ma}'  be  little  dan- 
er  of  further  damage.  This  plant  grows  very  low,  however,  and 
lere  is  little  hope  of  saving  the  crown  of  individual  alfalfa  plants, 
ield  dodder  spreads  in  ever}^  direction,  but  irregularly,  and  all 
1  rough  the  crop  plants  from  their  tops  to  the  ground.  It  may  be 
ifficult  to  determine  the  borders  of  an  infested  patch.  All  of  the 
ifested  area  should  be  cleared,  but  often  the  stand  may  be  saved. 
n  the  case  of  clover  dodder,  particularly  in  an  advanced  stage,  all 
he  plants  of  a  circular  area  are  killed,  while  the  active  growth  of 
he  dodder  is  confined  to  a  band  of  infested  plants  immediately 
urrounding  this  area.  Cutting  and  Inirning  this  ring  of  plants 
vhere  it  falls  will  probably  be  found  most  effective,  because  the 
».rpet  of  dodder  stems  is  so  dense  and  so  low  that  its  complete 
removal  is  piacticall}'  impossible.  Careful  examination  of  the  ground 
may  show  individual  dodder  stems  creeping  a  foot  or  two  farther  into 
the  crop  than  otherwise  would  bo  evident.  Success  depends  on 
destroying  such  stems.  Patches  of  ground  cloanHl  of  clover  b}-  this 
dodder  may  contain  its  seed.  Such  areas  should  be  luirned  over  to 
kill  this  seed  before  resowi ng  to  clover. 

The  small-seeded  alfalfa  dodder  as  a  pest  of  alfalfa  in  thi»  West  is  a 
Pi'oblem  in  itself.  It  has  become  so  widely  prevalent  that  its  perma- 
'^^nt  eradication  locally  becomes  practicully  impossible  in  many  cases, 
^ot  only  is  much  of  the  seed  used  in  the  West  likely  to  contain  its 
^^d,  but  it  is  readily  carried  from  farm  to  farm  in  irrigating  water. 
*Unches  of  dodder-infested  hay  fall  in  various  places  in  the  field  and 
*Ong  the  roadsides,  and  in  this  way  scatter  seeds.  Thus  conditions 
^'^  conducive  to  keeping  the  fields  infested. 

Alethods  of  reasonable  control  of  tiiis  dodder  appear  to  be  more 
^tDmising  in  the  West  than  attt^mpts  to  eradicate  it.  Observations 
^Ve  shown  that  low-lying,  well-irrigated  lands  are  not  infested  to  the 
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«fam#!  extent  as  the  higher  and  drier  lands.  It  is,  therefore,  possible 
that  confining  alfalfa  culture  to  lands  capable  of  abundant  irrigation 
and  dfr^^troying  the  stand  of  alfalfa  on  the  drier  land  when  infested 
with  drxldfir  will  tend  to  reduce  the  loss  from  the  pest,  even  though 
it  rnay  rfrfiiain. 

Plowing  nhould  precede  the  seeding  of  the  dodder.  In  this  way  all 
^langfT  of  future  occurrence  of  the  pest  is  averted  if  all  infested  plants 
an*  c^iverwl.  If  the  plowing  is  delayed  until  after  the  dodder  develops 
it^  H*-frd  the  iTO[>  <-an  l>e  burned  over,  producing  a  hot  fire  l^efore  the 
?*urfiu'0,  s^iil  i.s  di.sturl>ed.  This  »*hould  destroy  the  greater  part  of 
th«r  >t'V(lH  lying  exjKwed  on  the  surface  of  the  soil  and  in  unopened  seed 
v<'ns<?lrt.  In  li^'U  of  either  plowing  or  burning  over  dodder-sown 
ground,  shallow  cultivation,  followed  by  some  crop  requiring  frequent 
nurfacc  tillage,  will  tend  to  keep  the  seeds  near  the  surface  and 
|H-rljajH  \itn(l  to  the  destruction  of  the  greater  part  of  them. 

It  is  Ix'TH'ved  that  as  a  rule  dodder  plants  will  not  injure  such  a 
ciiltiv{it<-d  crop.  This  is  doubtless  true  of  clover  dodder  and  small- 
.•^*'i-(\t'(\  jilfalfji  dodder.  Certain  crops  might,  however,  be  injured  by 
i'u'\(\  «lo<Mer  i)i'  hirge-seeded  alfalfa  d<')dder.  The  injury  to  beets  in 
I'tjih  raiijsj'd  [)y  lield  dixlder,  previousl}'  noted,  and  the  observations  of 
the  writei-  upon  the  growth  and  effect  of  large-seeded  alfalfa  dodder 
on  vsirious  coaise  j)hints  justify  the  recognition  of  the  possibility  of 
dsiMisijrc  from  tlies(»  kinds. 

It  i-s  important  in  sucli  surfac^e  cultivation  that  the  dodder  seeds  do 
not  iMTomo  covne.d  too  deep,  as  it  is  known  that  the)'  are  capable  of 
niiiMinirM'-  alive  for  sev<Mal  years  when  buried.  In  one  authentic  case 
ill  h:i«.|  !♦;  pri-  <cnt  of  a  (puuitity  of  buried  seed  germinated  at  the  end 
ot"  1  ln«'«'  \ cars. 

A  n  infrsted  stand  of  clover  or  alfalfa  may  safely  be  allowed  to  produce 

a  ciopof  liay  or*  he  u>e(l  for  pastura^i^t*.  or  for  soiling  provided  the  crop 

is  removed  hefoie  tlie  dodder  produces  s(»ed.     The  removal  of  a  bulky 

••■  H)  ai<i.-  *'»   'I*'*    omplete  covering  of  tin*  stubble,  which  is  important. 

-aIii^     '"  JL   v  immediately  after   the  removal   of  the  crop; 

•v'    ..  '\t      ;iM»ds  will    be  buried   and  possibly  prove 

-        *M     •    -v  ing  dense  bunches  of 
•  ah  farmer  previously 

...#^Pi«  seed  by  recleaning 

-  without  ill  effect. 
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8TJMMABY. 

(1)  Dodder  is  a  parasitic  plant  dependent  on  a  host  plant  for  its 
3d.  It  reproduces  by  means  of  seeds  and  from  pieces  of  stems  per- 
tted  to  come  in  favorable  contact  with  a  suitable  host  plant. 

(2)  There  are  several  kinds  of  dodder  especially  destructive  to  flax 
i  to  leguminous  crops. 

(3)  The  dodders  exhibit  pronounced  preferences  for  certain  kinds  of 
st  plants,  with  the  result  that  a  crop  is  not  equally  subject  to  injury 
>m  diflferent  kinds  of  dodder. 

(4)  Climatic  and  weather  conditions  strongly  influence  the  growth 
d  productiveness  of  the  dodders.  Thus,  small-seeded  alfalfa  dodder, 
common  in  the  West,  appears  to  be  unknown  in  the  Eastern  States, 
d  clover  dodder  produces  so  little  seed  in  this  country  that  its  seed 
rely,  if  ever,  is  found  in  American-grown  red  clover  seed  or  alfalfa 
id. 

(5)  Dodder  seeds  are  a  very  common  impurity  of  clover,  alfalfa,  and 
X  seed  in  the  trade.  Certain  kinds  are  more  commonly  found  in 
mestie  than  in  foreign  seed,  while  the  contrary  is  true  of  other  kinds. 
)\v-grade  seed  imported  from  Europe  generally  contains  dodder. 

(6)  Dodder  seeds  can  readily  be  distinguished  from  crop  seeds  by  a 
idsman  or  farmer  using  a  magnifying  glass. 

(7)  Certain  kinds  pf  dodder  seeds  can  be  thoroughly  cleaned  from 
B  l)est  grade  of  farm  seed.  Other  kinds  can  not  be  wholly  separated 
Dm  the  seed  which  carries  them. 

(8)  Some  dodder  seed  is  likely  to  Cvscape  removal  in  recleaning,  and 
B  j'^oung  seeding  should  therefore  be  examined  for  dodder  plants. 

(9)  The  d(Klder  plants  should  be  discovered  (»arly  and  destroved  by 
luoval  or  burning. 

(10)  Dodder  plants  should  not  })e  allowed  to  s(»ed,  therein'  contami- 
ting  the  land. 

(11)  Hand  methods  n)ay  subdue  the  dodder  plants  if  they  are  not 
0  abundant;  otherwise  plowing  under  before  llu\v  go  to  seed  or 
rning  the  stand  if  seeds  have  already  ripened  will  be  necessary. 

(12)  The  early  crop  of  clover  or  alfalfa  prcM'eding  the  ripening  of 
e  dodder  seeds  can  safely  be  used  as  ])asturag(%  for  soiling,  or  in  hay 
eiking.     The  infested  stu))ble  should  b(»  plowed  under  inunediately. 

(13)  The  most  generally  effective  means  of  preventing  the  introdue- 
3n  of  dodder  is  to  use  seed  free  from  doddcu-  seeds.  The  purchasing 
rin<»r  can  easily  makii  a  reasonal)ly  satisfactory  test  for  dodder  sc^ed. 

(14)  Where  irrigation  is  practiced  dodder  seed  may  b<'  carried  from 
iMe  t^)  place  in  the  water  used. 
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FARMERS'  BFLLETINS. 
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anatory.  F^ulletins  in  thin  list  will  Ix*  sent  fnn^  to  any  address  in  the 
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LETTER  OF  TRANSMITTAL. 


U.  S.  Department  of  Agriculture, 

Bureau  of  Plant  Industry, 

Office  of  the  Chief, 
Washington,  D.  C,  August  4^-1907. 

Sir:  I  have  the  honor  to  transmit  herewith  the  manuscript  of  a 
paper  entitled  ''Roselle:  Its  Culture  and  Uses,''  by  P.  J.  Wester, 
Special  Agent  at  our  Subtropical  Laboratory  and  Garden,  Miami,  Fla., 
and  to  recommend  that  it  be  published  as  a  Farmers'  Bulletin. 

The  roselle  plant  is  adapted  for  culture  in  the  tropical  and  subtropi- 
cal regions  of  the  United  States,  and  should  be  especially  valuable  in 
southern  California,  Florida,  the  tropical  islands  of  the  United  States, 
and  in  the  Canal  Zone.  It  is  used  in  the  South  verv  much  as  the 
cranberry  is  used  in  the  North,  and  is  especially  valuable  for  the 
making  of  jellies. 

In  the  preparation  of  this  bulletin  the  writer  has  received  many 

valuable  suggestions  and  considerable  aid  from  Dr.  Ernst  A.  BesseV, 

Patliologist  in  Charge  of  the  Subtropical  Laboratory  and  Garden, 

Miami,  Fla.     Dr.  L.  O.  Howard,  Cliief  of  the  Bureau  of  Entomology, 

identified  the  soft  scale  and  yellow  aphis,  and  Dr.  H.  W.  Wiley,  Ctiei 

of  the  Bureau  of  Chemistry,  made  the  analyses  of  the  roselle  and  the 

cranberry. 

Respectfully,  B.  T.  Galloway, 

Chief  of  Bureau. 

Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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ROSELLE :  ITS  CULTURE  AND  USES. 


IHTBODUCTIOir. 

Fruits  and  economic  plants  indigenous  to  the  Tropics  are  now  as 
ver  before  attracting  the  attention  of  the  people  of  the  United 
ates.  Some,  such  as  the  avocado  and  the  guava,  are  natives  of 
B  Western  Hemisphere;  others,  like  the  roselle,  are  introductions 
m  the  Old  World. 

A  strictly  tropical  plant,  the  roselle  is  very  sensitive  to  frosts, 
lis,  together  wdth  its  pecuhar  habit  of  blooming  late  in  October 
^rdless  of  the  time  when  the  seed  is  planted,  has  restricted  the 
Itivation  of  the  roselle  to  tropical  and  subtropical  regions.  Its 
Jtribution,  for  this  reason,  has  not  been  so  general  nor  has  the  plant 
come  so  widely  known  as  introduced  plants  indigenous  to  the 
mperate  Zone.  It  is,  however,  only  rational  to  assume  that  this 
jectionable  feature  could  be  overcome  were  persistent  efforts  made 
th  that  end  in  view  and  that  the  roselle,  like  so  many  other  culti- 
ted  plants  which  have  yielded  to  changed  climatic  conditions, 
mid  adapt  itself  to  the  shorter  smnmers  of  a  higher  latitude, 
hitroduced  several  years  ago  into  California  and  Florida,  the 
sella  deserves  a  wider  cidtivation  than  it  now  enjoys  and  should 
ove  a  valuable  acquisition  to  the  tropical  islands  of  the  United 
ates  and  to  the  Canal  Zone.  The  cultivation  of  the  roselle  is  so 
nple  and  its  requirements  so  few  that  in  the  Tropics  and  Subtropics 
should  be  an  indispensable  plant  in  the  garden  of  every  family. 
us  fact,  in  view  of  its  peculiar  adaptability  for  jelly  making,  should 
use  the  roselle  to  become  a  plant  of  considerable  importance  in  the 
aited  States  at  no  distant  date.  The  roselle  is  probably  the  only 
Wit  in  cultivation  in  which  the  part  utilized  for  food  **  is  the  caljrx. 
rather  low  nutritive  value,  the  thickened  calyx  possesses  excellent 
lalities  for  the  manufacture  of  jelly  and  alUed  products.  Prepara- 
>us  made  from  it  closely  resemble  in  color  and  flavor  those  made 
>m  the  cranberry.  It  is  rather  singidar  that  its  season  of  maturity 
^  coincides  with  that  of  the  cranberrv. 

In  Queensland,  where  the  culture  of  the  roselle  has  in  recent  years 
sumed  considerable  proportions,  the  fruit  is  litiUzed  largely  in  the 
^nufacture  of  jam.  In  the  United  States  its  principal  use  would 
obably  be  as  a  substitute  for  cranberries  in  the  household  and  in  the 
^ufacture  of  jelly. 

'  ^oranalyses  showing  the  food  value  of  the  calyx  and  pod  of  the  roselle,  see  Farmers' 
lletin  293,  page  14. 
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HISTOBT  AND  OEOOEAPHIGAL  DISTRIBUTIOH  OF  THE  B08EILE. 

The  almost  total  absence  of  literature  relative  to  the  roselle  until 
the  last  two  decades  and  the  lack  of  cultural  varieties  would  seem 
to  indicate  that  tlie  culture  of  this  plant  is  of  comparatively  recent 
origin.  De  Candolle,  in  his  ''Origin  of  Cultivated  Plants/'  1885,  does 
not  mention  it. 

The  writer  lias  examined  many  of  the  older  works  on  Indian  agri- 
culture without  finding  more  than  one  referring  to  the  roselle.    This 
work"    is    devoted    to    fiber-producing  plants,    which    shows  that 
roselle  was  early  cultivated  for  its  fiber.     The  author  says,  speaking 
of  roselle,  okra,  and  Hibiscus  ahelmoschus:  "The  dietical  use  of  these 
spe('i(vs  has  been  mentioned  in  order  to  show  that  if  cultivated  on 
account  of  their  fiber  they  would  also  be  useful  for  other  purposes'; 
and  it  would  seem  from  tliis  (juotation  that  the  various  uses  of  the 
roselle  wen^  not  trenerallv  known  at  that  time.     For  more  than  thirtv- 
five  years  subsecjuent  writers  on  Indian  agriculture  maintain  absolute 
silence  on   the   sul)j(M-t,  and  Duthie''  mentions   the   plant  only  inci- 
dentally.    Woodrow'"  speaks  of   its  utility   for  jelly  making.     In 
India  the  j)lant  has  Ihhmi  grown  cliiefly  for  its  fiber.     It  has  apparently 
not  attained  much  importance*  for  culinar}' puq")()ses. 

Tli(i  writ(»r  has  been  unable  to  obtain  anv  data  relative  to 
introduction  of  tlie  rosc^lle  into  the  British  colonies  in  Australia, 
where  its  cultivation  evi(l(Mitlv  is  more  extensive  than  auA^vhere  else 
in  the  world,  as,  according  to  wS(Mnler,''  two  large  preserving  factories 
utilizing  the  roselle  were  in  operation  in  Queensland  in  1892.  Shinn' 
refers  to  roselle  jam  as  being  shipj)ed  to  Europe  in  large  (juantities. 

The  (Queensland  Agricultural  Journal,  volume  6,  page  371,  pul>' 
lished  in  1<H)(),  contains  th(*  longest  treatise  on  the  roselle  that  has 
come  to  the  attention  of  th(*  writer.  Its  ])revity,  it  being  less  than 
five  j)ages  in  l(Migth  and  containing  no  references  to  any  previoui? 
literature,  presupposes  the  recent  development  of  the  industry'  there- 
in (Queensland  the  calyces  are  mainly  utilized  in  the  manufacture  of 
jam,  but  are  also,  according  to  the  article  cited,  well  adapted  for 
])ickles,  while  the  writer  also  calls  attention  to  the  fact  that  th^ 
roselle  can  be  propagated  from  cuttings  and  that  such  plants  bear 
fruit  wh(»n  earlier  and  more  vigorous  seedlings  bear  little  or  none.  Th^ 
seed  is  sown  in  ()ctob(»r  in  (^ue(Misland. 

The  roselle  is  hardlv  mentioned  in  the  horticultural  literature  of 
the  West  Indies,  indicating  that  it  is  an  obj(»ct  of  indifference  there. 
It  was  })rol)ably  introduced  from  India  before  bS55,  as  Royle"  in* 
Work  published  that  vear  savs  that  it  is  there  called  ''red  sorrel.'' 


t  y  n  r\.     i/iii'ii>^ii\xi     i.iit4i.      ^itti     i^«i»»t    t>i.i«i     i«.     *.'    iii\»\      \««aax  x*  &  ^ 

I  •  • 

"  linylr,  ,J.  V.     Fibrous  Plains  (»f  India.  ISo.'),  p.  2«;0. 

''  Duiliii',  J.  F.     Field  and  (iardf'ii  Crops  of  Nori  Invest  em  Provimn 

'■  Woodrow,  M.     (iardenin^'  in  India,  ISO!),  p.  183. 

''Sender,  H.     Die  Tropische  Ajrricultur,  1S!L>.  p.  :iiU. 

'■  Repc»rl  of  the  California  Agricultural  Exp<'rinient  Station,  IHJMi- 
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In  Hawaii  the  roselle,  although  introduced  long  ago,  has  not 
ceived  much  attention. 

Eleven  or  twelve  years  ago  a  Mr.  Neustadt,  of  San  Francisco, 
iported  seed  from  Queensland,  and  the  plant  was  tested  and  seed 
ibsequently  distributed  in  California  by  the  agricultural  experiment 
ation  of  that  State.  The  plant  received  much  favorable  comment 
lere  from  those  who  tested  it  at  that  time.**  Later  literature  is 
lent  on  the  subject. 

The  name  in  Florida,  "Jamaica  sorrel,"  is  evidently  an  indication 
lat  the  plant  was  introduced  from  Jamaica — at  what  date  the 
riter  has  been  unable  to  ascertain — ^but  it  was  probably  not  exten- 
vely  grown  in  Florida  before  1887,  as  P.  W.  Reasoner''*  does  not 
jfer  to  it.     Harcourt  ^  does  not  speak  of  it. 

In  Florida,  as  in  California,  those  who  have  tried  the  roselle  have 
othing  but  praise  for  the  plant,  and  considerable  interest  in  it  is 
lanifest,  but  its  culture  on  a  large  scale  has  not  yet,  to  the  knowledge 
f  the  writer,  been  undertaken  by  anyone. 

The  assumption  by  Royle**  that  the  name  roselle  is  a  corruption 
•f  the  French  word  *'oseille''  (the  equivalent  of  the  English  "sorrel") 
eems  very  probable.  In  the  evolutionary  stages  the  name  has  at 
liflferent  times  been  spelled  "rouselle,"  "rozelle,"  and  "rosella." 

BOTANICAL  CHARAGTEES  AND  BELATIONSHIPS. 

Roselle  (Hibiscus  sabdariffa  L.),  or  Jamaica  sorrel,  as  it  is  some- 
times called,  is  an  annual  from  the  Tropics  of  the  Old  World  belong- 
ing to  the  large  family  Malvaceae.  Itself  furnishing  the  roselle  fiber 
of  commerce,  it  is  closely  related  to  several  genera  containing  fiber- 
producing  plants:  Sida,  Malva,  Althea,  and  Lavatera.  Its  most 
wiportant  relative  is  cotton  (Gossypium  sp.).  Of  vegetables,  okra 
iBibiscus  esculenlus  L.)  is  related  to  the  roselle.  Among  related 
ornamental  plants  may  be  "mentioned  species  of  Abutilon,  Hibiscus, 
Althea,  and  Malva. 

The  habit  of  the  roselle  (fig.  1)  is  similar  to  that  of  the  cotton  plant; 
the  stem  is  reddish,  branching  profusely.  As  usually  planted — that  is, 
ni  February  and  March — the  roselle  attains  a  height  of  from  5  to  7 
f®et.  The  leaves  on  the  young  plants  are  entire;  as  the  plant 
^creases  in  size  the  leaves  change  to  palmately  five  parted;  later, 
^he  leaves  in  whose  axils  the  flowers  are  borne  are  three  parted.  The 
'*rge,  almost  sessile  yellow  flowers,  each  with  a  red  eye,  are  usually 
l^onie  singly  in  the  axils  of  the  leaves  (fig.  2).  They  fade  before  the 
''^y  is  past  and  the  subsequent  enlargement  of  the  calyces  is  then 

«  Report  of  the  California  Agricultural  Experiment  Station,  1897-98,  p.  236. 

*Bul.  1,  Division  of  Pomology,  U.  S.  Dept.  of  Agriculture,  1887. 

« Harcourt,  H.     Florida  Fruits,  188(). 

<«Royle,  J.  F.     Fibrous  Plants  of  India,  1855,  p.  260. 


very  rapid.  In  less  than  three  weeks  they  attain  their  full  size  and 
nrc  rently  for  ]>ickiiij;  {fi<;s.  ;!.  4,  tin*!  5).  If  the  "fniit,"  if  »c  may  so 
cull  it, is  not  now  jiicked  ami  tlie  seed  is  ulhiwrd  to  matnrp.  the  plant 
dies  early  in  Jaiiunry.  Tlierc  are  in  the  axils  of  the  leaves  .-k'veral 
latent  Hotter  buds,  and  when  tlie  eulyees  are  jiicked  as  soon  as  they 


ill-  Till  ./n,uii  111,.-,.  KniU  .l..v..|,i|.  mii.I  ilie  prodiictivitv  of  the  ])iunl 

i -:<'\\    ill.TV,.,,,.,!. 

VARIETIES. 

Tli,.  iu-.,.||i-  l...iiiir  ;i  pliiiii  III'  ri.i-ciii  niiiiviiii.m  and  one  that  only  ti> 

a -li-lil  ..M.-ril    III)-.  I.....|n-x|.l„it(.il  fi.r  .■■imiiierrial  profit  except  ks  a 

'iJiiT  pill  II  I.  il  linviii^'  l.(.t'ii  frrnwii  incisily  as  a  curiosity  in  the  garden* 

inlcrolcil    inilividiials   wiliioiii    any   Uioujrht    of    improving  the 


;,  it  is  only  natural  that  no  cultural  varieties  have  developed." 
lOiit  any  tliouglit  of  improvinf;  tlie  roaelle,  the  writer  during  the 
nor  of  1904  obtained  a  few  plants  in  Cocoanut  Grove,  Fla.,  from 
V^.  A.  II.  Ilobbs  and  planted  tliem  in  the  Subtropical  Garden, 
tii,  Kla.,  in  order  to  liave  the  plant  under  observ'ation. 
!  the  plantij  bhiomcd  and  fruited  the  marked  variation  in  the 
3  on  the  different  plants  suggeste<i  that  tliere  was  an  excellent 
irtunity  to  breed  a  new  and  distinct  strain  of  the  roselle,  and  at 
suggestion  of  Prof.  P.  II.  Rolfs,  at  that 
Pathologist  in  charge  of  the  Subtropical 
>rator>-    and   Garden,   seed   was  saved 
1  the  best  plants.     With  tliis  st>ed  for 
t  the  writer  began  sj-steniatized-  breed- 
lie  next  year.     A  number  of  the  plants 
ing  in  the  autumn  of  1 906  lia<l  calyces 
of  sucli  large  size  and  ex- 
hibited sucli  distinct  char- 
acters   that    they    were 
thought  worthy  of  naming 
as  a  variety,  and  the  name 
"Victor"  lias   therefore 
been  given  to  this  sort. 

The  improvement  of 
these  plants  over  the  <'om- 
mon  kind  is  best  illus- 
trated in  figure  5.  Hlien 
it  is  remembered  tliat 
these  are  from  plnnls  in  Frc:.  l>.- Brinomt  nn.  msi-iti. 
the  sectmd  geiienilion,  ihe  '"'"  ' "  ""'"^    ""'>"»'■ 

■  improvement  is  [■e[iiark!il>le.  As  ii  was  thought 
that  these  plaiils  might  be  a  special  strain,  incjuiries 
were  made  to  lind  out  whether  the  original  plants 
had  any  |>reviinis  history,  l)ut  this  in<niiri-  only 
served  to  ccmfinn  the  fad  that  they  were  of  the 
ordinary-  variety  grown  in  Florida.  Mr.  William  A. 
Taylor,  o!  the  Ihireiiii  of  Plant  Tn(histr\',  sug- 
gested to  tlie  writer  lliat  this  capacity  for  im- 
'•'"■*  provement    migbt    be    due    to    the    fad    that    the 

'lie  has  pre^-iously  been  j>riiici[)jdly  grown  for  1ii>cr,  which  doubt- 
is  correct.  Another  attempt  to  breed  the  roM'lle  was  made  liy 
H.  J.  Webber  in  the  nineties  sit  Etistis,  Kla.,  where  llie  Siibtropi- 
Lahoratori-  was  then  iucati'd.  This  work  wa.s,  unfortunately, 
ainated  bv  the  severe  freeze  of  isii;,. 


>nrp  lliw  urtii'ld  vntn  »-r 
taetl  ilie  writer  tliot  lir 
t,  however,  haH  imi  Ijii 
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Tlic  plants  of  tlie  Victor  variet3''  are  inclined  to  be  a  trifle  mow 


dwarf  than  tho 


kin<],  but  the  foliage  is  similar.  The  lueas- 
ureinents  i)f  the  caly^c  of  the  common  variety 
nrc,  length  33  iimi.,  diameter  22  mm.;  in  the 
improved  type  tlie  iiieasiiremeiits  are  40  niiii- 
and  28  mm.,  respectively.  The  increase  indie 
is  thus  seen  to  be,  rather  jnore  in  length  than  in 
diameter.  Calyces  of  the  improved  type  have 
ill  some  instances  been  60  mm.  long  and  3S  innL 
in  dinmi'ter.  {See  tho  two  detached  calyces  m 
fig.  o.)  The  improved  tj-pe  is  also  distinct  in 
being  mure  stnmgly  ribbed  longitudinally  and 
in  having  the  <'alyx  not  so  closely  appres.se(l  t(i 
the  seed  pod  lis  in  the  conunon  variety.  It 
iH  fre(|uenlly  incUncd  to  be  convolute  at  the 
a|«'-x. 

CULTITATION  AlTD  FERTILIZATION. 

The   ru.-iolle   will   thrive  on  any  soil  that  is 
miideratcly  rich  or  that  is  supplied   with  the 
n('Ces.sjiiy  ]>liiiit  food  in  the  form  of  comiiiercial 
fertilizer.    Stu- 
nianure 


n-u, 

■..-r,-,.n>.M„.,-r..i     shi.iikl  boused 

si/,..l 

sparingly  only 

ukI 

sIh.uI.I     be    ,-;uj)ploJiiented     bV 

.hos 

ihatcs  and  rerlili/.('rs  fonlaining 

)<»I1^ 

li,  jis  an  I'xccss  of  ammonia   in 

.il  tends  t<.th(Ml..ve]ni.ment  of 

urge 

plants  at  ihe  c-xpcnsi-  of  their 
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il  is  clayey,  well  pulverized.  This  plant  is  very  much  subject  to 
Dt-knot  nematodes  (Heterodera  radidcola)  and  should  not  be  planted 
L  land  infested  with  this  pest,  as  that  would  only  result  in  almost 
»8olute  failure. 

The  roselle  always  comes  to  the  market  at  the  same  time  of  the 
^ar,  and,  as  no  literature  on  the  subject  that  had  come  to  the  atten- 
Dn  of  the  writer  mentioned  any  attempt  to  grow  it  successively, 
tveral  sowings  were  made  in  1906  at  the  Subtropical  Laboratory  at 
ifferent  times  of  the  year,  to  note  the  influence  on  the  habits  of 
rowth,  the  season  of  maturity,  and,  possibly,  the  size  of  the  calyx, 
hese  plantings  were  made  as  follows:  No  559,  April  1;  No.  560, 
[ay  1;  No.  561,  June  1;  No.  562,  June  23. 

Besides  these,  seeds  from  large  selected  pods  were  sown  June  26  (No. 
42).  Plant  No.  542  came  into  bloom  October  26,  a  few  days  in 
ivance  of  Nos.  560,  561 ,  and  562.  A  few  days  later  bloom  was  noted 
Q  No.  550.  Notes  made  in  1905  show  that  plants  from  seed  sown  on 
une  10  bloomed  October  25.  The  plants  from  the  earlier  sowings 
aturally  developed  into  large  plants,  with  greater  bearing  capacity, 
"his  advantage  was  offset,  however,  by  the  fruits  being  to  a  marked 
egree  smaller  than  those  from  later  sowings.  A  comparison  of  the 
ifferent  plants  in  this  experiment  indicates  that  to  combine  high 
ield  with  the  production  of  large  pods  the  seed  should  be  planted 
bout  May  15  in  south  Florida. 

Make  the  seed  bed  in  a  place  sheltered  from  high  winds  and  work  in 
iioronghly  a  moderate  quantity  of  stable  manure  or  commercial  fer- 
ifixer.  Sow  the  seed  thinly  in  drills  6  inches  apart,  covering  the 
Bed  from  }  to  i  inch;  then  firm  the  soil  and,  if  dry,  water  thoroughly. 
lie  seed  will  germinate  in  a  few  days.  If  the  weather  is  dry,  the 
oung  plants  should  be  watered  as  occasion  requires.  When  the 
tlants  are  3  to  4  inches  high  they  are  ready  for  transplanting  to  the 
ield. 

The  plants  should  be  set  out  in  rows  6  to  10  feet  apart  and  4  to  8 
eet  apart  in  the  row,  according  to  the  fertility  of  the  land  and  the 
mpply  of  moisture.  The  seedlings  are  easily  transplanted  if  proper 
)recautions  are  taken.  The  work  should  preferably  be  performed  on 
I  cloudy  day  or  late  in  the  afternoon.  Where  a  few  plants  are 
lesired  for  home  use  only  it  will  be  found  advantageous  to  sow  a  few 
ieeds  where  the  plants  are  to  remain  permanently  and  when  the 
slants  are  well  developed  to  thin  out  to  one  plant  to  a  hill. 

Experiments  with  different  fertilizers  have  been  started  at  the  Sub- 
ropical  Laboratory,  but  have  not  been  carried  on  for  a  sufficiently 
ong  time  to  indicate  the  best  form  in  which  the  fertilizer  should  be 
applied.  Meantime  a  formula  of  nitrogen,  4  per  cent;  potash,  7  per 
^^t,  and  phosphoric  acid,  6  per  cent,  has  given  good  results.  One- 
third  of  the  actual  ammonia  is  derived  from  nitrate  of  soda  and  the 
«r7 
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other  two-thirds  from  dried  blood.  The  sources  of  potash  and 
phosphoric  acid  are  muriate  of  potash  and  acid  phosphate, 
respectively. 

The  fertilizer  should  be  appHed  at  the  rate  of  from  1,000  to  2,000 
pounds  to  the  acre,  according  to  the  fertility  of  the  land.  On  lands 
rich  in  anmionia  the  nitrogenous  elements  should  be  greatly  reduced. 
It  should  be  understood  that  this  applies  to  Florida  soils  and  condi- 
tions. The  amount,  and  possibly  the  formula,  would  probably  have 
to  be  modified  in  other  sections.  In  the  sandy  and  leachy  soils  of 
Florida  it  will  be  found  advantageous  to  make  several  small  applica- 
tions instead  of  applying  the  total  quantity  at  the  time  of  planting. 
No  cultivation  is  necessary,  except  to  stir  in  the  fertilizer  and  to  keep 
down  the  weeds  while  the  plants  are  small.  When  the  ground  is  well 
shaded  by  the  plants  cultivation  may  be  discontinued. 

YIELD. 

During  1906  experiments  were  well  under  way  to  ascertain  the  total 
yield  of  the  roselle  plant,  but  a  hurricane  in  October  inflicted  so  much 
damage  on  the  plants  in  tlie  experimental  area  that  accurate  data 
were  unobtainable.  Ilenricksen"  (juotes  the  yield  as  four  pounds 
of  fniit  to  each  plant,  averaging  two  pounds  of  calyces,  the  useful 
part,  and  adds,  ^'  Plants  observed  at  Pueblo  Viejo  in  sandy  loam  were 
estimated  to  vield  dou])le  that  amount.^' 

HARVESTING  AND  MARKETING  THE  CALYCES. 

In  less  than  three  wec^ks  from  the  time  of  flowering,  the  calyces  are 
ready  for  picking.  In  south  Florida  the  first  fruit  is  gathered  about 
the  middle  of  November. 

It  has  been  already  ])ointed  out  liow  the  yield  may  be  largely 
increased  by  j)ic'king  going  over  the  field  every  few  days  to  pick  the 
full-grown  calyces,  wliicli  will  force  the  plant  to  send  out  new  flower 
buds.  By  these  repeated  pickings  the  })lants  are  forced  to  fruit  con- 
tinuously until  late  in  February,  wlK^eas  otherwise  they  would  cease 
to  hrnv  in  D(^cenil)(T.  Moreover,  the  cah'ces  are  more  brittle  and 
more  easily  broken  from  the  j>lanls  wliile  young  and  tender,  and  in  the 
manufacture  of  jelly  make  a  lighter  red  and  a  more  transparent 
product  than  those  from  the  more  mature  fruit.  On  poor  land  i^ 
would  be  oi  advantage  to  make  a  small  application  of  fertilizer  to  the 
l)lants  in  December. 

The  fruit  is  see^i  at  present  in  local  markets  (mly  and  is  sold  hv 
the  quart.  Its  excellent  (jualities  for  making  a  sauce  so  closely 
imitating  in  flavor  the  cranberry  as  to  deceive  the  very  elect  are  not 
well  known  by  the  public  or  it  would  l)e  a  formidable  rival  in  the 
South  to  that  fruit,  on  which  transportation  charges  are  necessarily 
liigh  owing  to  th(»  great  distance  it  must  be  transported.     The  crisp 

"Bill.  171,  OfRro  of  Experiment  Stations,  p.  38. 
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y  appearance  of  the  roselle  is  diminished  by  being  too  long 
uids  of  the  dealer,  but  thia  does  not  indicate  deterioration 
)ful  qualities'. 

COHFOSITION  AHS' irSES  OF  TEE  FSUIT. 
i  roselle  it  is  the  lar^,  reddish,  fleshy  calyces  surrounding 
pod  that  are  used  for  food.     As  already  stated,  a  considerable 

has  lately  been  developed  in  Queensland,  where  the  fruit  is 
;to  jam  and  exported.     There  is  no  reason  why  a  similar 

should  not  grow  up  in  the  United  States.  The  usefulness 
iselle  as  a  substitute  for  cranberry  sauce  has  been  emphasized 

and  its  qualities  for  making  jelly  arc  unexcelled.  In  the 
States  it  would  probably  become  ot  greatest  importance  in 
ufacture  of  jelly. 

lalysis  of  the  calyx  was  made  by  the  food  laboratory  of  the 
of  Chemistry,  which  at  the  same  time  made  an  analysis  of 
iberry  for  comparison,  the  uses  of  the  two  fruits  being  so 

It  will  be  seen  from  these  analyses  (see  table  below)  that  the 
?nts  of  the  two  fruits  occur  in  nearly  the  same  proportions, 
lly  the  only  difference  being  that  traces  of  benzoic  acid  in  some 
i  present  in  the  cranberry,  while  absent  from  the  roselle. 
mparative  analytes  of  Iht  compoaiU<m  af  thr  roselk  and  Ihf  frnnberry.* 


ids  i 

88.53 

iMeioatter) 

(BTMlnven 

IBO 

IS  the  portion  ol  ita  baso  wblih  Tn 


o[«lllilo  portion:  I1o!k>I 


sparing  for  cooking,  take  the  pod  between  the  thumb  and 
r  of  the  left  hand,  stem  end  up;  cut  off  the  stem  and  the 
d  of  the  ca- 
lere  the  seed 
mited  with 
-X,  when  a 
essure  with 
?rs  holding 

will  force 

seed   pod. 

6.)     After 

g      in      this         Via.  e.— ralycos  ■>(  Ihi'  imeHv  prepared  (or  cooLinir-by  rrmovsl  of 
calyxmay  -.■■■dp.-l,     (Fot>r-flf.hs.mU,r«lslic.i 

for  making  sauce,  jam,  and   transparent,  bright   red   jelly. 
her  dishes  will  suggest  themselves  to  the  thrifty  housewife. 
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The  calyces  may  also  be  separated  from  the  seed  pods  and  dried 
in  the  sun  or  in  an  evaporator,  and  are  in  this  form,  according  to 
Mr.  O.  F.  Cook,°  occasionally  seen  in  the  markets  of  the  Tropics.  The 
juice  of  the  calyces  could  probably  be  boiled  to  a  sirup  and  used  as 
a  flavoring  extract  at  soda  fountains,  and  the  fruit  might  also  be 
used  in  coloring  jellies,  jams,  or  similar  products  as  a  substitute  for 
coal-tar  dyes  whore  a  bright  red  color  is  desired.* 

USE   OF   THE  PLANT  FOE  FIBEE. 

Wliile  this  paper  has  ])een  prepared  primarily  with  reference  to 
the  utilization  of  the  fruit  of  the  roselle,  the  plant  is,  as  previously 
stated,  grown  in  India  for  its  fiber,  which  is  used  in  the  manufacture 
of  cordage  and  coarser  textile  products.  Considered  from  this  stand- 
point, th(^  plant  without  further  breeding  could  be  cultivated  over  a 
larger  ar(»a  in  the  Southern  States,  as  the  crop  would  be  harvested  before 
it  was  damaged  hy  early  frosts.  On  account  of  the  vigor  of  the  plant 
and  its  (»asy  cultivation  it  is  well  worth  a  trial  with  this  end  in  view. 
**  For  this  purpose  the  crop  is  cut  while  in  flower,  dried,  made  into 
bundles,  and  soakcMl  in  water  for  fifteen  or  twenty  days.  It  is  then 
j)OKsil)le  to  wash  out  a  strong  silky  fiber  knowTi  in  commerce  as 
rosell<»  henij),  considered  l)y  some  to  be  the  equal  of  jute.  The  leaves 
an*,  sonietiines  used  as  a  salad  and  the  seeds  are  supposed  to  have 
medicinal  projuTties.     T]k\v  are  also  fed  to  cattle  and  poultrj'.'^ 

BREEDING. 

The  roselle  is  an  annual,  and  eonseciuently  seed  must  be  saved  every 
autumn  for  planting  the  next  spring.  To  improve  the  strain  the 
grower  should  go  over  his  lield  repeatedly  when  the  fruit  Ls  setting 
and  tag  such  ])lants  as  combine  great  vigor  with  large  bearing  capacity 
and  have  calyc(\s  large  and  well  formed.  To  obtain  the  best  results 
in  a  comparatively  short,  time  it  would  be  expedient  to  bag  and 
hand-polhrnite  the  (lowers.  \Mien  the  seed  pods  turn  yellow  they 
should  he  gathered  from  time  to  time  and  dried,  after  which  they 
are  easily  thrashed  out.  Keej)  the  seed  in  a  dry  place  secure  from 
mot  lis  and  rats. 

During  a  long  period  of  cultivation  nearly  all  of  our  vegetables 
have  Ix'come  so  domesticated  that  they  may  be  forced  to  grow  and 
produce  at  will  wh(T(*  frostless  conditions  prevail;  hence  we  have 
fresh   tomatoes,  eggplants,  etc.,  in  midwinter  in  the  South.    The 

'M)<)iilril)iiti(»iis  I'roin  I'nili'd  States  National  Herbarium,  Vol.  VIII,  pt.  2,  p.  16^- 

^  After  this  hullctiii  was  pr(']>ared  the  writer  was  infonned  by  Mr.  W.  W.  Tracy, sr.j 

of  tlir  Hureaii  (;f   IMaiit  Industry,  that  he,  together  with  Mr.  Coulter,  made  jelly 

from  the  small  and  tender  branches  several  years  ago.    He  adds  that  the  leave*  were 

picked  off  before  Iwaling  th(»  stems. 

c  Cont  ribut ions  from  the  United  States  National  Herbarium,  Vol.  VIII,  pt.  2,  p.  1^- 
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BeQe,  not  having  had  this  advantage,  can  at  present  be  cultivati 
Jy  where  frost  is  unknown,  or  nearly  so,  as  its  growing  period  is  vei 
Qg  and  its  blooming  and  fruiting  season  extends  late  in  the  yea 
lould  it,  however,  be  found  desirable  to  grow  the  plant  in  tempera 
[mates,  there  is  no  reason  to  doubt  that  the  roselle  would  ada] 
Klf  to  shorter  summers.  Its  near  relative.  Sea  Island  cotton,  is 
riking  illustration  of  how  a  plant  may  adapt  itself  to  entirely  ne 
inditions,  and  the  following  quotations  from  Dr.  H.  J,  Webber  at 

this  instance,  of  timely  interest: 

According  to  tradition  and  the  reports  of  growers,  Sea  Island  cotlon  when  first  iuti 
Hedinto  this  country  from  the  West  Indies  wae  a  perennial  unsuited  to  theduiati 

(he  seasons  of  the  latitude  of  the  Sea  Islands  oS  South  Carohna  and  Georgia,  wht 
wWom  matured  fruit.  However,  through  the  selection  of  seed  from  early  maturi 
dividual  plants  and  through  better  methods  of  culture,  there  has  developed 
ipiDved  race  which  now  seems  to  be  thoroughly  adapted  to  the  conditions  of  grow 

the  regions  referred  to.     Furthermore,  under  the  continuous  and  rigorous  select! 

wliich  the  plants  have  been  subjected,  the  filler  haa  gradually  improved,  and  ni 
at  produced  along  the  coast  and  on  the  islands  lying  off  South  Carolina  and  Georj 

considered  superior  to  that  grown  in  any  other  part  ot  the  world.  The  custom 
■refully  selecting  the  seed  has  grown  with  the  industry,  and  may  bo  said  to  be  inse 
>ble  from  it.  and  it  is  only  by  such  careful  selection  that  tbe  staple  can  be  kept 
'  its  present  superior  eiLcllcnce  Several  different  strains  have  been  develop* 
*1  are  maintained  by  different  growers  selecting  with  different  ideals  in  vie 

*  *  This  method  and  similar  ones  employed  by  numerous  other  growers  ( 
iplicable,  with  slight  vanations,  to  most  of  our  common  crops,  such  ae  com,  whe 


About  1,785  seeds  of  this  cotton  were  brought  to  Georgia  from  the  Bahamas.  N' 
ilhslanding  the  good  care  they  received  and  the  mild  winter,  the  plants  were  kill 
wn,  but  they  came  up  again  from  the  roots  and  with  this  start  succeeded  in  ripeni 
Is*  seeds  before  the  first  frost  in  the  fall.  The  earliest  of  these  seeds  were  80' 
I  turn  and  by  continuing  this  process  of  selection  the  (lowering  period  became  earl 
k1  earlier,  until  now  the  plants  ripen  a  large  proportion  of  their  seeds  before  fro 
'w  along  the  coasts  of  the  Carolinae.  lleeides  striving  to  obtain  earlier  maturi 
fls,  very  careful  selection  has  for  years  been  made  with  a  view  to  increasing  t 
Bgth,  fineness,  and  strength  ot  the  staple.  The  selection  is  regularly  practiced 
'  intelligent  growers  and  to-day  it  may  l>e  regarded  as  one  of  the  ncceaaary  cultu 
Mliods.  Every  year  a  special  patch  of  cotton  is  grown  from  selected  seed;  the  plai 
this  patch  are  examined  very  carefully  and  the  seed  of  the  best  individuals  retain 
'  planting  a  similar  patch  next  year,  the  seeds  of  the  remaining  plants  being  ue 
plant  the  general  crop.  Under  such  continuous  and  rigorous  selection  the  leof 
i  finenew  of  the  fiber  have  gradually  increased  until  it  is  now  recognised  oa  super 
that  grown  anywhere  else  in  tbe  world  and  commands  the  highest  price  in  t 
irkeLb 

With  the  object  in  mind  of  breeding  an  early-ripening  variety 
e  roselle  the  breeder  might  find  it  expedient  to  harvest  some  of  t! 
id  before  it  is  fully  mature,  as  it  has  been  shown  that  plants  fro 
een  seeds^ — tomatoes,  for  instance— have  a  tendency  to  matu 
lit  earlier  than  plants  from  ripe  seeds. 

a  Yearbook,  Department  ot  Agriculture,  1898,  p.  358. 
b  Yearbook,  Department  of  Agriculture,  1S99,  p.  490. 
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FUNGOUS  DISEASES  AND  INSECT  SNS1IIE8. 

The  only  disease  that  has  so  far  been  noted  on  the  roselle  is  a  mildew  I 
(Oidium  sp.)  which  attacks  all  parts  of  the  plant  above  ground  and 
under  favorable  conditions  appears  capable  of  doing  considerable 
damage  iu  discoloring  the  fruit  and  in  lessening  the  ^^tality  of  the 
plant.  (See  figs.  3  and  4,  showing  mildew^  on  the  calyces.)  WTiere 
its  presence  was  noted,  however,  the  greater  part  of  the  crop  was 
gathered  befon*  the  niildew  made  its  appearance,  making  the  loss  of 
fruit  coin})aratively  small.  Experiments  have  not  been  made  to 
find  a  remedy,  ])ut  sulphuring  the  plants  w^ould  probably  be  found 
to  be  eifective.  Bordeaux  mixture  would  without  doubt  prove 
efficacious,  but  would  also  in  all  probability  tend  to  discolor  the 
manufactured  product. 

The  most  serious  enemv  of  the  roselle  is  the  root-knot  nematode 
(Ileterodcra  radicicola).  A  cheap  and  effective  remedy  for  tliis  pest 
has  not  yd  heou  found  and  infested  lands  should  not  be  planted 
with  the  roselle. 

The  soft  scal(^  {(hcciiJ!i  luspcrldum)  has  been  not^d  on  the  roselle, 
but  has  not  yet  assumed  the  character  of  a  pest.  Its  activity  is 
restricted  to  the  stem  and  lateral  branches  close  to  the  jrround. 
The  scale  is  {listri])ut(Mi  ])y  a  small  black  ant. 

The  cotton  stainer  (Dysdcrcv.^  sutureUus)  has  been  observed  on 
th(^  |)laiits  in  limited  numbers,  l)ut  does  not  appear  to  be  injurious. 

Th(^  yellow  aphis  (Aphis  gossyjyii)  has  been  known  to  do  consider- 
able (iania<j:e  on  individual  plants  ])y  attacking  the  leaves  and  flower 
buds  and  (•ausin<^  th(»  calyces  to  drop.  It  has  not,  to  the  knowledge 
of  th(^  writer,  appeared  as  a  serious  pest.  Remedies  for  this  species, 
better  known  as  the  melon  or  cottcm  aphis,  are  considered  in  Circular 
No.  so  of  the  Bureau  of  Kntomology  of  this  Department. 

SUMMARY. 

The  roselle  is  an  annual  from  the  Old  World  Tropics. 

It  is  cxtrcMnely  sensitive  to  frosts,  and  can  at  present  be  grown  for 
its  fruit  only  in  tropical  and  subtropical  countries. 

Beinir  easilv  cultivated  when  the  climate  is  favorable,  the  roselle 
should  be  in  the  <rar(len  of  eveivfamilv,  and  (m  account  of  its  excellent 

<  •  •     - 

(jualities  for  makin<r  jellies,  jams,  etc..  it  is  certain  to  become  an 
im])ortant  |)lant  in  the  manufacture  of  those  products. 

The  youn<j:  stems  also  make  good  jcdly.  For  such  use  the  plant 
can  be  ^rrown  almost  anvwhere  in  the  North  or  South. 

By  proper  methods  of  breeding  it  is  possible  to  obtain  strains  with 
larj^cr  calvces.  Pro1)a])lv  earlier  ])earing  races  can  also  be  obtained 
by  careful  selection  of  the  earliest  flowering  plants. 

o 


iBQpd  Beptember  7 

U.  S.  DEPARTMENT  OF  AGRICULTURE. 


FARMERS'  BULLETIN  ; 


jAME  laws  for  1907. 


A  SUMMARY  OF  THli  PROVISIONS  RHLATING  TO 
SEASONS.SHIPMENT.  SALE.  AND  LICENSES. 


T.  S.  PALMER,  HENRY  OLDYS,  and  CHAS.  E.  BREWSTER 

Assisianls,  Biological  Survey. 

lRevirfl.><l  cdilion.  October,  WOT.) 


WASHINGTON : 

GOVERNMENT    PRINTING     OFFJC 
1907. 


LETTER  OF  TRANSMITTAL. 


V.  S.  Dbpabtmbnt  of  Aqbiculturr, 

Bureau  op  Biological  Sdbvey, 
Washingtoti,  D.  ('.,  Auff\utS7, 1907. 
Sir:  I  have  the  honor  to  transmit  herewith  for  publication  in  the  series  of  Fanners' 
Biillotins  a  summary  of  the  game  laws  for  1907  relating  to  seasons,  shipment,  sale, 
and  li< ciisos,  pn^pared  by  T.  8.  Palmer,  Henry  Oldys,  and  Charles  E.  Brewster,  of 
tht^  Biological  Survey.    This  bulletin  is  similar  in  scope  to  those  issued  annually 
since  11H)2  and  includes  changes  in  the  laws  made  during  the  present  year.    The 
information  here  given  is  greatly  condensed  in  order  to  present  the  essentials  of  the 
laws  as  compactly  as  is  compatible  with  clearness.     The  section  relating  tolegisUr 
tion   includes  references  for  most  of  the  new  laws  and  a  summary  of  the  more 
ininortant  bills  under  (^onsiiieration  which  failed  to  pass — features  which  are  believed 
to  oe  of  special  value  to  those  interested  in  game  nrotection. 
Kespoctfully, 

H.  W.  Hexshaw, 
Acting  Chief,  Biological  Survey. 
Hon.  James  Wii*son, 

tSecrekiry  of  Agr'wuliurf. 
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GAME  LAWS  FOR  1907. 


nrTEODUCTION. 

SCOPE  OF  THE  BUIiLETIN. 

J  object  of  the  present  bulletin  is  to  present  in  convenient  form 
imary  of  the  game  laws  of  the  United  States  and  Canada  which 
n  seasons,  shipment,  sale,  licenses,  and  limitations  on  amount 
nay  be  killed.  Its  purpose  is,  primarily,  to  furnish  information 
rning  restrictions  on  ti-ade  in  game,  knowledge  of  which  is  nec- 
{  in  the  enforcement  of  the  Federal  statute  regulating  interstate 
lerce  in  game,  commonly  known  as  the  Lacey  Act.  Hence  such 
sions  as  relate  to  methods  of  capture  of  game,  enforcement  of 
disposition  of  fines  and  fees,  and  such  matters  as  are  of  special 
»1  application  are  not  included.  These  may  be  found  elsewhere, 
r  in  summaries  prepared  for  the  use  of  sportsmen  by  game  asso- 
ns,  railroad  companies,  and  private  publishers,  or  from  the  laws 
selves,  which  in  most  case^  may  be  had  in  sepai'ate  form  from 
game  officials  ^'  or  secretaries  of  state. 

B  demand  for  a  publication  containing  a  concise  summary  of  exist- 
ame  laws,  both  Federal  and  State,  apparently  increases  in  direct 
>rtion  with  interest  in  game  protection,  and  the  need  of  such  a 
lary  constantly  grows  with  tne  increasing  complexity  of  game 
ation  and  the  prevalence  in  some  States  of  county  laws.  In 
land  and  North  Carolina  the  legislatures  enact  separate  laws  for 
ifferent  counties;  in  New  York,  Oregon,  and  Washington  laws  for 
ent  districts  or  sections  of  the  State  are  fairly  numerous  and 
ecoming  more  so.  In  Louisiana  the  close  season  for  deer  must 
:ed  by  the  police  jury  of  each  parish,  and  in  Nevada  and  Virginia 
:y  officers  are  empowered  to  shorten  or  shift  open  seasons.  In  the 
ring  tables  such  local  laws  and  regulations  are  included  as  fully 
ssible,  but  as  some  are  inaccessible  and  others  are  likely  to  be 
fed  at  any  time  an  absolutely  complete  and  accurate  summary  of 
is  impracticable. 

LEGISLATION  OP  1907. 

1907  regular  legislative  sessions  were  held  in  all  of  the  States 
Territories  except  seven* — Kentucky,  Louisana,  Maryland,  Mis- 
>pi,  Ohio,  Oklahoma,  and  Virginia — and  also  in  all  the  Provinces 

iirectory  of  these  officers  with  their  addresses  and  a  list  of  the  commissions 
issue  fish  and  game  laws  in  separate  form  may  be  found  in  Circular  No.  62  of 
ological  Survey,  U.  S.  Department  of  Agriculture,  1907. 

the  following  resum^  the  a(;ts  of  Vermont  are  included,  as  the  session  of  its 
tore  in  1906  0(!cnrred  too  late  in  the  autumn  to  incorporate  the  changes  in  the 
law  bulletin  of  that  year. 
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of  ('jinada.  (Janie  hills  werr  uiiih'r  f*onsiilc»mtU)ii  in  each  of  those 
»Stat<'s  and  Provincos  and  now  laws  wore  i)assrd  in  all  oxcopt  Ariz«»na, 
(ii'(iri;ia,  Nevada,  Now  Jorsev,  North  Hakota,  and  British  C'olumlnii. 
In(  liidiii<4-  tlio  71  locjd  laws  passod  in  North  Carolina,  the  statute? 
airrctin^'' ojniio  niunhi'rod  in  all  ahont  ISO.  Sovonil  States,  includiiijf 
Alahania.  Missouri,  Toxas  Jind  Ttah.  adopted  entire  new  <ranio  laws, 
and  Alahania.  South  I>akota.  and  W(\st  Virti'inia  passed  the  AnuM-inui 
OrFiitliolojjfist-;'  Inion  law  j^ivinj^f  eonipleto  protoetion  to  nonj^mK' 
hii(U. 

In  tijr  nnudxT  ol'  hill>  inlrodueed  and  in  the  •'eneral  demand  for 
change  of  M)Tne  sort  th(*  roeord  of  11)07  is  second  to  that  of  no  pre- 
vious year,  althou^^h  the  nunihor  of  hills  actually  passed  was  0411J1W 
}»y  I  he  leojslalion  of  llM);').  In  spite  of  the  larj^e  nuinher  of  \n\h 
introdu(M'(l  there  was  a  manifest  tendency  toward  ^-onservatism. 
Most  of  the  eha!i<;es  of  season  wore  made  with  a  view  of  securing 
<!fr«";itt'r  j)rot(M*t  ion.  In  several  States  the  season>  were  closed  entirely 
for  <-ertain  kinds  of  irJimo.  and  in  others  measures  were  allowed  to  fail 
ratlirr  than  pass  in  an  unsatisfaetory  form.  Much  attention  was 
<:iven  to  licM'iises  jis  a  mi^ans  of  j)rovidin<*'  funds  for  j]^ame  protection, 
jind  aUo  to  legislation  exl«'ndin<^  or  stnMi^theninjj  th(^  warden  service. 

Ainon«»-  tlie  novel  or  more  strikiuijf  features  of  the  vear's  leirisjlation 
were  acts  pr<)hihifin<r  the  use  of  automatic  li^uns  for  the   huntinjj  of 
<r;inii-  in  Prnnsylvanin,  New  Hrunswick,  and  Ontiirio:  estahlishinj,'  an 
el('cti\i'  ollice  of  o-;iui(»  commissioner  in  Alahama:  providing  fur  a» 
optioiKil  licr'iisr  in   I'ennessee  for  a  resident  huntinor  with  verlml  pT- 
nii>«-ion  on  hinds  whertM)therwis(^  he  would  have  to  obtain  written  con- 
x-nl:  jiu(iioii/iiiM-  rewards  for  information   leadintj'  to  coiivietion  f»»r 
killini!  hi«r'.'Jinn'  in  \Vvomin*s  and  th(Mneroase  in  such  rewards  in  Mi»" 
ncsota:  reijnirinjr  tin*  vStati*  wardcMi  of  Idaho  to  investi(jf:ite  meaiisof 
(h<troyintr    noxious  animals;   ])rovi(lin<if  that  all   heads  of    hi«f  trjiine 
se(iir<'d  in  Alln-rta  must  he  stamped  or  hninded  hy  the  dt»partmeiit  of 
a"'i'irnliui<'  iM'foi'e  biMiii^  soM;  reiiuiriniT  that  anvone  who  kills  a  deer 
in  \'«rmont  nni^t  repoit   tin*  fact  and  exhibit  the  head  to  the  nearest 
^"■MHie  wai'den;  limit iriu*  hunting  and  luml)er  camps  in  Maine  to  the  use 
of  ♦'»  deer*  a  sr;e-on:  applyinj;  the  residue  over  and  above  expenses  of 
tln' o:nue-])roteetion   fund  in  Missouri  to  the  improvement  of  roads; 
and  limilino- InintinLi'   by  able-bodied   men   in  two  Florida  counties  to 
lax|):iy<'is. 

Licenses.  TIh^  li((M)>e  system  was  ado])ted  for  the  first  time  in  Ala- 
l>:ima.(  alilo]nia.(  'oniieet  icut,  Rhode  Ishmd,  and  Texas.  Alien  licenses 
Were  esi:ibli«^h<*d  ifi  Alabjuusi.  California,  ('omiecticut,  Maine,  New 
llnmp-hiie.  South  ('arojina.  Texa--.  and  I'tah;  ncmresident  licenses  in 
Alabama.  California.  Comiectirut.  Massaehusetts,  Rhode  Island,  and 
Texas,  and  i'r--i'lent  li(en.-e.>  in  Alabama,  California.  (\>nnecticut,  Ten- 
nes<tM'.and  Ctah.  Miehiijan,  \'ermont,and  Wyoming  establi.shed  bird 
li(:(\nses,  jind  Albt-rtaand  Nova  Scotia  j^uido  Iic<mses.  Nova  Si'otiaand 
Ontario  made  provision  for  liecMises  for  j^uests  of  residents,  Missouri 
ehanLr<'d  it^  Static  license  (oa  county  license,  and  Tennessee  and  Alberta 
providid  li('«Mises  for  j^^ame  dealers,  that  of  TtMinessee  being  graduated 
in  fiM*  aeeordimr  to  the  ])oj)!dation  of  tin*  town  in  which  it  might  he 
used.  Two  oj)tional  licenses  wore  established,  that  of  Tennessee  already 
mentioned,  and  a  li<'ense  for  ImntiniT  deer  in  Now  Brunswick^  the  issue 
of  which  was  madt^  discretionary  by  the  survey or-geneml  of  the  Prov- 
'  H'C.     l*rince  Kd  ward  Island  provided  a  special  license  for  nonresidents 


Say  mgf  taxes  on  real  estate  valued  at  ^S25  or  more,  Massachusetts  and 
!,h()de  Island  adopted  identical  pi-ovislons  permitting  members  of 
existing  fishing  and  hunting  clubs  to  secure  nonn»sident  licenses  on 
payment  of  a  fee  of  Ifl.  Ontario  increased  the  nonresident  fee  from 
^25  to  ?50,  and  Saskatchewan  increjisod  the  fees  charged  nonresidents 
for  hunting  big  game  and  birds  from  $25  to  $100  and  from  $15  to  $50, 
respi?ctivel3\  Three  counties  in  Florida  established  special  licenses. 
As  H  result  of  the  year's  legislation,  hunting  licenses  or  some  sort  are 
now  required  in  all  the  provinces  of  Canada  and  all  the  States  and 
Territories,  except  Alaska,  Arkansas,  District  of  Columbia,  Georgia, 
Indian  Territory,  Nevada,  New  Mexico,  and  Oklahoma. 

Warden  service. — In  the  legislation  of  the  year  a  notable  tendency 
is  observable  toward  consolidation  of  the  related  offices  of  fish,  game, 
and  forestry  protection.    Michigan  added  forestry  to  the  duties  of  the 

Same  and  fish  warden,  with  an  increase  of  salary  from  $2,000  to  $8,000. 
lontana  made  the  State  warden  ex  officio  fire  warden  and  a  inemlwr 
of  the  l>oard  of  fish  commissioners,  increasing  the  salary  from  $2,000 
to  ^2,4iH).  Texas  extended  the  duties  of  the  fish  and  oyster  commis- 
sioner to  include  game,  with  an  increase  from  $1,8(K)  to  $2,500  in 
8alary,  and  with  provision  for  a  deputy  in  charge  of  game  matters  at 
§1,800.  Ontario  abolished  the  game  commission  and  combined  the 
work  of  fish  and  game  protection  under  the  charge  of  the  former  chi(»f 
warden,  changing  his  title  to  superintendent  of  game  and  fisheries. 
(An  attempt  was  likewise  made  m  Washington  to  consolidate  game, 
fish,  and  forestry  protection,  but  the  proposed  measure  failed  to  piss.) 
Increases  in  the  number  of  salaried  oeputies  w^ere  also  made  in  several 
States.  In  Illinois  the  district  wardens  were  increased  to  16,  in  Kew 
York  the  protectors  from  65  to  75,  Montana  added  4  district  wardens 
to  the  force  already  employed,  and  Michigan  10  district  deputies. 

PreMTTei. — In  several  Stsites  measures  were  enacted  to  encourage 
propagation  of  game  or  to  provide  for  the  establishment  of  State  or 
private  preserves.  In  Caliiornia  the  State  fish  commissioners  were 
authorized  under  certain  conditions  to  set  aside  private  lands  as 
State  game  preserves.  Massachusetts  made  an  appropriation  for  the 
acquisition  of  laiids  on  Marthas  Vineyard  as  a  preserve  for  the  heath 
hen,  and  authorized  the  use  of  a  part  of  the  Middlesex  Fells  for  the 
establishment  of  a  zoological  parK.  Minnesota  gave  absolute  ])rotec- 
tion  to  wild  animals  and  birds  on  State  forest  reserves,  lands,  atid 
parks.  Penns\'lvania  prescribed  that  State  game  preserv(»s  should  not 
«xceod  9  miles  in  circumference,  or  be  located  within  25  miles  of  each 
other:  that  there  should  be  a])erpetual  close  season  for  game  and  wild 
"birds  upon  them;  and  that  it  should  be  unlawful  to  take  firearms  or 
dogs  upon  such  preserves  at  any  time,  or  to  enter  them  during  the 
open  season  for  game.  Albeila  established  two  Provincial  preserves; 
«nd  Indiana,  Illinois,  North  Carolina,  and  Vermont  adopted  provi- 
sions specially  exempting  from  certain  restrictions  deer  raised  in 
private  preser^'es. 

Kiicellaneoui. — Amon^  the  miscellaneous  provisions  adopted  should 
be  mentioned  the  authorization  by  Pennsylvania  and  Wisconsin  of  the 
confiscation  of  boats  and  other  appliances  used  in  unlawful  hunting 
and  the  provision  made  by  New  Hampshire,  Massachusetts,  Rhode 
Island,  and  New  Brunswick,  permitting  the  use  of  shotguns  in  pro- 
tecting crops  from  the  depreoations  of  deer. 
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NEW  LAWS  PASSED  IN  1007. 

Alabama.— Oiu'  act:  Providing  a  »Stato  ^jamo  and  fish  rommissioner  at  |2,500  per 
aiinniii  to  l)o  eltM-tt-d  every  f(Hir  yearn,  Hluirtenin^^  Heartonn,  fixing;  J>ajr  limits,  pmh ibit- 
iii^  iill  export  and  sale,  riM]uirin^  '^1  and  ^'.i  resident  and  $15  nonn^ident  and  alien 
lieeiiso,  and  givin»]f  coniplete  i)roteeti(>n  to  non^nic  birds  (No.  18). 

Alaska.     No  leLrislatioii. 

Arizona.  -No  Iei;L^latioii. 

Arkansas. — I^awH  not  rei.'eiv<*d. 

California. — Four  ai'tn:  l'>tal)lishing  $\  ropi<lent,  $10  nonresident,  and  $25  aliea 
licenses  (eh.  2(K));  altering  the  deer  and  dove  seasons,  0]>ening  a  season  for  gray 
.xijiiirrels,  placing  a  bag  limit  on  stpiirrels  and  reducing  that  on  ducks,  removing  pro- 
tection from  all  li.sh-eating  birds,  t'rn'ourfiging  the  establishment  of  private  preaerx'ea 
)>y  authorizing  the  ]>OHting  <if  private  lan<lH  and  having  them  registered  with  and 
conlrolle<l  for  1  to  .")  years  by  the  State  Iniard  of  iish  eoniniissioners  for  such  purpose 
(ch.  4.')li):  and  reipiiring  that  artesian  wells  1m»  kept  capjHjd  except  wlien  used  for 
irrigating  purposes,  thu.s  restricting  ust?  of  water  l)y  ducking  clubs. 

Colorado. — Three  acts:  Providing  for  a<leputy  ganieaml  fish  commissioner, extend- 
ing clo-o  seasons  for  elk,  antelope,  niountain  sheep,  and  cn»sted  quail,  permitting  the 
hunting  of  dovn  and  fawns,  giving  absolute  protection  to  wild  turkeys  and  wild 
pigeons  and  a  <lose  season  to  ploxer,  shortening  curlew  seas<m,  and  reducing  numl)er 
of  du<'ks  allowt'<l  in  possession  at  <)ne  time  from  KK)  to  oO  (chaps.  185,  186,  187). 

Connecticut. — Four  acts:  Kxtendinir  i)rohibition  of  sale  of  quail,  grouse,  and  wood- 
cock to  HMl  (ch.  70);  retlucing  tht^  bag  limit  on  rail  and  proliibi ting  spring  shooting 
of  snipe  and  sh<»n*  l)irds  (ch.  71):  un<i  of  waterfowl  (ch.  72);  providing  a  hunting 
lic<*n>e  sy>tem  with  fees  of  >^1  for  residents,  sio.for  nonresidents,  and  $15  foralieas 
the  prneeeils  to  Im.^  used  for  the  preservation  and  pro])agation  of  game  (ch.  153). 

Delaware. — On<^  act:  Pmhibiting  shooting  of  ducks  on  Indian  River  and  Rehoboth 
Hay  from  boats  n<.)t  propelled  by  oars. 

District  of  Columbia. — No  legislatinn. 

Florida.—  Kive  hu-al  acts:  Affecting  sea.'^ons  and  hunting  licenses  in  Clay  County 
(ch.  .■)77.')),  seasons,  licences,  bag  limits,  and  warden  service  in  Hernando  County 
(ch.  .■»77»»),  and  licenses  ami  warden  servi<*e  in  Sumter  County  (ch.  5783);  and  limit- 
ini:  the  riglit  to  hunt  to  taxj)aye!-s  in  Taylor  (ch.  5788)  ana  Wakulla  (ch.  5784) 
•'(Hiiities. 

Georgia.  -  No  legi.-latinn. 

Hawaii. — One  act:  Trovidin;:  f'«r  protection  of  Ivirds  beneficial  to  forests  (ch.  104). 

Idaho. — Three  acts:  Strengthening  the  wanlen  system,  pn>viding  for  capturing 
game  for  propagation  or  scientilic  purp<»8es,  permitting  slii]>ment  within  the  State 
and  exj)nrt  o\  bag  limit  by  re.<ideiit  licensees,  restricting  ct)ld  Storage  of  game,  and 
sluirtening  sea^^ons  of  ]»ractically  all  game  (pp.  112,  475);  and  providing  for  the 
exti*rmination  of  |»re<lal<»ry  animals  i  p.  'M)\ ). 

Illinois.  -One  act:  Strengthening  the  warden  service,  adding  a  number  of  imix)rtiMl 
bin  Is  to  the  game  list,  extetnling  the  cluse  sea.«ons  for  grouse,  pheasants,  and  wild 
turk<*ys  for  several  years,  shintening  tlu*  .ytpiirivl  season,  reducing  bag  limits,  anil 
luthorizing  the  trapj)iMu'  of  game  for  i)n»])agation  or  rest^K'king  purposes  (p.  344). 

''diana.  -  Three  act<:  Increa.-inL'  protection  of  scjuirnOs  (ch.  94),  woodcock,  doves, 
...  idu<ks,  rennjving  pn»t«Mtinn  ln»m  ral)l)its,  reilucing  l)ag  Hunts,  i>ennittiiig  resident 
'irnnMs  to  hunt  on  their  onmi  lamls  without  license,  providing  f<»r  restocking  covers 
roni  the  proceeds  fnun  resident  licenses,  increiwng  restrictions  on  cold  storagt*  (ch. 
'U)i.  and  exempting  <h'er  raised  in  privates  j»arks  fr«)ni  protei'tion  (ch.  219). 
udian  Territory. — No  legislation. 

owa. — One  act:  (Jivimr  complete  protection  in  Knglish  and  Chinese  pbeai^nts  to 
'  .5  (eh.  J;M  I. 

rniiaas.  Kive  acts:  <iiving  coniplete  jirotection  t^)  Hungarian  partridges  ami  Kng- 
i.-i  d  Chine.»^e  i>heasants  fornix  years  (<'h.  21S);  increasing  protection  of  prairie 
•  lie.  .IS  in  r.utler  County  (  cli.  22u)  andof  jpiail,  grouse,  and  prairie  chickens  in  Raw- 
ins  County   (ch.  21*1);  prohibitinjx  sale  of  n^frigerated  undrawn  iwultrj*"  and  game 

•'»  IST):  an<l  provi<ling  for  extension  of  the  State  tish  and  game  hatchefieH(ch.39). 
aaine.  —  Four  general  acts:  (living  complete  protection  to  scpiirrels  for  four  years 
t  I.  s")  i;  extending  the  cluck  season  (ch.  I'lS);  limiting  export  of  deer  by  residents 
o  one  a  season,  permitting  residents  to  export  H  jjartridges,  10  woodcock,  and  10 
lUcks  under  a  $5  export  license  for  each  sixfcies,  allowing  6  deer  a  season  to  each 
"Miber  <-amp  icJi.  181);  and  orov'-^ing  a  $15  alien  license  (ch.  118).  Five  8|>ecial 
« ts:  Incre!'*'ing  protection  ot  d'*'  n  the  town  of  Isle  an  Hant  (ch.  0.S)  and  the 
'ounties  o  '•"»d)erlan<l  (ch.  414  ..*  York  (ch.  4;"M  and  extending  the  season  for 
jr '-''.UM—  lofi,.^./.]     ^Mii.*^      il.    oj^i     »nd  *       dl    lucks  in  Lincoln  CSountv 


KasiacliTiBetts. — Eleven  acts:  Protecting  gulls  {ch.  99),  loons  and  eagles  (ch.  118), 
and  hawks  anil  owls  (rh.  250);  abolishing  the  special  st^asons  in  Bristol  County 
h'h.  161  h  shortening  the  squirrel  season  (ch.  lf>6);  et<tablishing  a  ?10  nonrt^ident 
license  with  exemptions  in  favor  of  nonresident  owners  of  real  estate  and  members 
of  existing  fishing  and  hunting  clubs  (ch.  198);  restricting  duck  hunting  in  Dukes 
County  (ch.  264);  authorizing  the  protection  of  crops  from  deer  (ch.  307);  provitling 
fi.ir  establishing  a  refuge  on  Marthas  Vineyanl  for  the  heath  hen  (en.  504),  and  making 
minor  changes  (chax>s.  290,  300). 

Michigan. — Seven  acts:  Adding  forest  prote<',tion  to  the  duties  of  the  State  wanicn 
and  increasing  his  salar>'  to  ?3,000  (No.  2W);  increasing  the  wanlen  force'(No.  448); 
prot*rcting  EurojKjan  partridges  for  five  years  (No.  271);  altering  arrangements  for 
transix"»rting  deer  after  end  of  season  (No.  468);  providing  a  $10  nonresident  small- 
game  license  (No.  529);  and  making  minor  changes  in  the  season  for  waterfowl 
(Nos.  301,  495). 

Minnesota. — Three  acts:  Increasing  the  salary  of  the  executive  agent  to  $2,500, 
provitling  for  rewards  for  convictions  for  illegal  hunting,  exempting  from  license 
i\  t|iiirement  residents  not  over  21  years  old,  making  resident  licenses  expire  Dec.  15, 
und  altering  a  few  other  details  of  the  old  law  (ch.  469);  authorizing  arrest  without 
warrant,  prohibit  in i^  use  of  firearms  within  3  miles  of  cities  with  population  of  50,000 
icli.  300);  and  giviuir  absolute  protection  to  wild  animals  and  bmis  on  State  forest 
r.'serves,  lands,  and  parks  (ch.  45). 

MisBonri. — Two  acts:  Abolishing  regular  deputy  wardens,  pn)hibiting  export  of 
game  from  county  excei)t  a  limited  bag  by  a  six)rtsnian,  permitting  sale  of  imported 
game  during  open  season  an<l  of  domestic  game  in  countv  of  capture,  penalizing 
the  sale  of  game  undvr  a  false  name,  permitting  hunting  without  liccMise  in  county  of 
rc>i<lfnce  an«l  j)rovi<ling  special  $1  licenses  for  hunting  in  a<Ijoining  counties  and 
.^L\.V>  county  licenses  forn'stof  State,  restricting  the  nonresident  license  to  t!ie  county 
uf  i-<uc.  removing  protection  from  does  and  fawns,  changing  the  squirrel  an<l  turkey 
.-  asi»i:s.  closing  the  season  for  i)rairie  chickens  for  time  years  (p.  277);  and  i>ro- 
vi'liii;!  for  calling  a  grantl  jury  in  each  county  at  least  once  a  year  to  mvc»stigate  game- 
law  violations  (p.  320). 

Montana. — Three  acts:  Making  the  State  warden  ex  oliicio  fin*  warden  an<l  a  mem- 
ber of  the  l>oard  of  tish  commissioners  and  increa.sing  liis  salary  to  $2,400  (ch.  147); 
ofK-ning  a  w»ason  for  antelope  with  a  bag  limit  of  1  a  season  U'h.  1()6),  and  lengthen- 
ing the  d<H*r  season  fifteen  days  (ch.  124). 

Nebraska. — One  act:  Prohibiting  sale  of  all  game,  shortening  seasons,  curtailing 
bag  liuiits,  and  giving  al)solute  protection  to  deer  and  antelopt*,  with  a  $100  fine  for 
their  unlawful  killing. 

Nevada. — No  legislation. 

New  Hampshire. — Four  acts:  Giving  absolute  protection  to  gray  squirrels  to  1913 
(ch.  76  ;  permitting  tin*  hunting  of  deer  only  with  shotguns,  opening  a  season  for 
deer  in  the  southern  half  of  the  State,  permitting  protection  of  crops  from  deer 
(ch.  130^;  ailding  woodduck,  Bartraniian  sandpiper,  and  killdeer  to  the  list  of  pro- 
tected game  birds  (■  h.  52);  increasing  real  estate  holding  nect^ssary  for  exemption 
from  nonresident  license  requirement,  shorten ingouail,  niffed  grriuse,  woodcock,  and 
Wilson  snipe  season,  and  lengthening  those  for  other  upland  game,  shorebirds,  and 
ducks,  an<l  establishing  an  alien  license*  (ch.  36). 

New  Jersey. — No  h^gislation. 

New  Mexico. — One  act:  Changing  seasons  for  deer,  doves,  and  <]uail,  and  author- 
izing the  cnunty  commissioners  to  extend  the  onen  season  for  quail  two  months  in 
any  precinct  on  petition  of  25  n*sident  householders  (ch.  105^. 

New  York. — Six  acts:  Making  the  deer  season  two  weeks  earlier  (ch.  6^)8);  mo<li- 
fying  the  trans[>ortati<»n  seas<m  conformably  (ch.  66t)) ;  increa.sing  the  number  of 
game  prote<'tors  from  65  to  75  (ch.  519) ;  and  makingminor  changes  relatingto  rewards 
icli.  96)  and  seasons  in  Dutchess  County  (ch.  92)  and  Lewis  County  (ch.  48). 

North  Carolina. — Seventy-one  l«»cal  acts,  the  most  important  of  whicli  were  four  pro- 
hibiting the  hunting  of  deer  ami  phea.«ants  (ruffed  grouse)  to  November  1,  1910,  in 
17  counties,  with  an  exemption  authorizing  the  killing,  sale,  and  use  of  <leer  raise<l 
in  i)reserve8  (ch.  358);  establisliin^  close  seasons  for  deer  and  ducks  in  Beaufort 
County  (ch.  384),  for  deer  in  Ilertiord  County  (ch.  423),  and  for  uphmd  game  birds 
in  Columbus  County  (ch.  505). 

North  Dakota. — No  legislation. 

Oregon. — Four  acts:  Opening  the  season  for  male  deer  one  month  earlier  (ch.  182) ; 
protecting  quail  and  Mongolian  pheasants  until  January  1,  1912,  in  Grant,  llamey, 
Wneeler,  Gilliam,  and  Umatilla  counties  (ch.  85);  reix^aling  the  special  seas<m  for 
quail,  partridges,  and  pheasants  in  Douglas  County  (ch.  98),  and  giving  absolute 
protection  to  ringneck  pheasants  in  Jackson  County  (ch.  23). 


Fenniylvania. — So  von  kicta:  ICiftablishin^  ;^auuj  refug<?8  on  State  ioT&*t  ro.'*4'rvati".>r.8 
(No.  H4) ;  oxtoinlin;;  Hprinj?  shooting  of  watiTlowl,  atM)iiHhing  the  bag  limit-  on  water- 
fowl, uijtl  aiitliorizin^x  i'<.>ntisr^tion  of  dec^oys,  guns,  L)oatSf  arul  all  other  con trivancua 
used  in  violation  of  law  (No.  57);  lengthening  the  suasions  for  rabbits  (No.  «>2)  and 
riifuil  gn»nse  iNo.  »>;j);  giving  complet**  j)rotertion  to  does  and  fawns  (No.  ^il!  and 
all  l)ir«ls  and  game  within  the  limits  of  State  preserves  (No.  04);  inereasing  prutei*- 
tion  oi  n-aiLrame  birds  (No.  141' ),  anil  ])rohibiting  use  of  automatic  guna  ( No.  lM4  . 

Rhode  Island. — Two  acts:  Establishing  a  $510  nonrei^ident  licefise  with  exemptiona 
in  favor  of  nonresident  real  estate  owners  and  members  of  existing  lishin>;  and 
hunting  «lubs  Urh.  l4-")tV).  and  piTuiittinir  i>rote<^tionof  eroi)S  from  deer  un«ler  ijenuit 
of  the  secretarv  of  state  (eh.  11  ">.")). 

Soath  Carolina. — Two  a<ts:  I  neorj>o  rating  the  Au«lul)on  ScKjiety  of  »^outh  Car(«liiia 
with  |»ow<M's  of  a  gam<^  eommis.*'i<»n.  providing  for  wardens,  prohibiting  export  except 
a  limited  am'>nnt  nndt-r  nonresi«ient  license,  requiring  the  marking  of  parkagw  of 
game,  ].r.»viding  for  a  game-pnjteeti«»n  fund,  substituting  a  $10  nonri^ident  State 
licence  for  the  >'2n  ciMinty  li<'ense  and  the  Hjjecial  license  for  hunting  on  niivijr.il)le 
waters  iili.  oloj,  and  Icngthi^ning  the  deer  .reason  in  Dorchester  C-ounty  (ch.  1'28). 

South  Dakota. — <  >iie  act:  <  living  c(tmph'te  j»rotection  to  nonganie  binl.s. 

Tennesseo. — On«*  ait:  Kxtending  absolute  protection  of  deer  to  11)11,  ehortcning 
thc'iuail  siason.  e.-lal)lishing  a  ."To  resi<lent  license  for  hunting  on  another's  lan<u 
un-lcr  verbal  j»«rMiif.  and  providinir  gniduated  dealers*  licenses  with  fees  rankling 
ir.'M  >">  to  -"r'J.'»,  ba-ed  on  population  of  towns  xshereuseil  (ch.  185). 

Texas.-  -'J'\\oact>:  I'.xiendiui:  the  j.'ame  law,  which  would  have  expired  in  l\^)^ 
(<-h.  ;)!">!,  enlarging  the  oHict-  of  iish  and  oyster  conimis»^ioner  to  cover  ganu', 
piovi«!iiij  a  cliiei"  •ie})Mty  commissioner  and  deputy  wanlens,  establishing  a  §^1'">  iien- 
re-^idcm  licen>e  anil  allovvin.:  licensee  to  take  one  day's  ])ag  out  of  the  State,  prot»i'!- 
ing  :ili-olntely  anlelopr,  mnuntMin  slieej),  prairie  chickens,  and  Mongolian  and  Kskl'- 
li-h  plie;isa!itr' nniil  h«l2,  n'dniMng  the  bag  limit  on  deer  and  wild  turkeys,  plisiiirj 
ro'':ii"^  and  cJia'lifil.M  ;e-  oii  the  liame  list,  an«l  changing  the  dove  and  turkey  sea^'in-! 

(ch.  y.r.'  . 

Utah.-  Oil-  a<t;  McMJityinir  a]»]>ointment  of  wanlens,  estidilishing  a  ^l  residt-at 
licence.  ?i-.iiiiii.Lr  tin*  nonre.-Kient  and  jdien  license  from  $2o  to  ^?10,  pennittini:  resi- 
dent.- ti'  .^lioi.t  t  \\  o  <liMr  each  in  Oetober  ( n(»nresidents  can  not  hunt  them  at  any 
time  ,  .-i.tf  I  In.  t ';i- s' M-oj-.s  fi'T  LTonse.  ]>rairie  chickens,  HJige  hens,  and  d«»ve.',  and 
foi  <|'.;;iil  in  til"  «  Mcjt  Nilt  Laivo  leiiitui,  prote<*ting  <juail  in  CJarfield  County,  extcad- 
in-j-  i;ii-  .I'.ie  pr-'i.'e'.i'tn  oi"  elk.  antelope,  sheep,  and  introduced  gameto'lJdl,  |U'r- 
niiiti.ij  iiiiiil'  il  >ale  of  slmn-  bird^and  waterfowl,  and  authorizing  scientific  colleetinf.: 
»'i   i  'iid-;  and  •  l'_'-  '  ch.    lis). 

Vcniioa*.  I  i\«'  :iil--:  Sin-UL't  henin-j  the  wanlen  service,  nsjuiring  any  pers(»n  kill- 
ing a  dt-ej-  to  io|or<  theiM'  t  iiii>\  cxliiliit  the  head  to  the  nearest  deputy  giun«?  wanUn. 
pf  unitiin-.'  killini:  .-il  any  time  ot  ileer  in  private  game  pre.'^erves,  shorternng  thesea- 
.-^on^  lor  nplan'l  uaisse  and  ."•Imnbiids,  provi<ling  a  clo.-^e  sea.«on  ftir  gray  pquirrels. 
and  niakinLT  e\i  mjjfi'in  from  the  nonresi<ient  license  reipiirem(»nt  in  favor  of  real 
e>t;ile  owner.-^  No.  i  "'i'  :  L'i\  In;,' increa.M'd  linancial  sujijiort  to  the  olMce  of  fish  aad 
name  eomnii.--:"nei  ■  .\".  i-"):'>  ■;  e-.tabli.-hing  a  nonresident  •*')  gjinie  bird  licen.«e  i  No. 
i'».'>!;  ppividin::  for-  jia\meni  i-  r  ilaniages  «lone  by  deer  (No.  l.">6),  and  n*niovin„' 
sal"'   o'!-!  I  i  ■i;i.:i-    li-Mh   ■.•^am«'   from    privfit**  L'ami'   j)reserve.-^  stocki'd  at  the  owner* .s 

expen-e   ■  No.    I  ."o  :. 

Wtishiiigt;'!!.-  '  Mie  a«  1 :  ()penii;i:  a  o-month>' season  for  Chinese  ]>he;i8ants  ea.-t  of 
the  ('a>.  a>Ie-  <-onfr.pondii:_r  wiili  iliai  in  etiCet  west  (.>f  the  Cascades,  pc'rnniting 
the  Uilii'!-.'  i.f  dc.  joij  i-'and-.  e\.ij.i  g;ime  )»Tesi'r\es,  during  October,  an<l  protectin-.: 
bobu  jijic  ipiail  aii'l  t  li  ..e.-i"  plM-a-aiii':  in  OUan«i;an  ('tiunty  to  lin2  (ch.  2*22), 

West  Viryinia      oiu-acf:  <ii\ini5  ci'inpieie  pidtection   to  nongame  birds  (ch.  57  i. 

Wiscoiiaiii.  I!li-v»  II  ai  \-.  <  d ving  al»-o|nte  protection  to  moose  throughout  theSlate 
and  lo  il.-.  r-  in  .I'l  connii«r,  rtdn«ing  tlie  l>ag  limit  osi  deer  for  nonresidents  to  1 
I  i-h. 'Joih  ajnl  the  iNport  limit  t"  I  (cli.  :}ir';  ])rohibiting  houndin-.?  an<l  for!>id«lini: 
j.osse.--io!i  I  f  do;.'-  in  Inmlini:  an<l  ium!i>'r  e.nnp-',  in  thcMleer  country  (ch.  201  j;  in- 
(•re.a-iiru  p!«it>(iion  of  «jnai!,  irronse.  and  imported  |«lu*a'-ants  (ch.  027) ;  pn)viding  )>ag 
and  export.  limii.'O.i  gr'»n-e,  .-liore  bi'-ds,  anil  waterfowl,  increa-ijingrtistriction  of  ship- 
ment in  or  trom  the  Stale  'eh.  .'>.st).;  proliiiiiting  tin?  use  of  a  rille  in  hunting  water- 
fowl ii'lu-r  than  iix-e  or  biant.  antlinri/iiiL'  <onli!*eation  of  boats  (ch.  415);  and 
makin-j"  n<inor  chan-je.-  <ellap^.  L's7.  '.W'k  -"^M,  '■>*)7.  till). 

Wyoming.--  r«»nracts:  Making  head  hnntiriirand  tnsk  hunting  a  felony  and  ant hor- 
i/.\\)'j  the  pavnient  <»f  .?oOO  ri-wai'U  tor  iletiM-iion  t»f  violations  of  the  act  (eh.  47  ■; 
linutingab.-ojiite  pntteetion  of  ipiai!  and  Mongolian  phea.«antstoend  in  HU2  (ch..'>ri); 
shorteFMiiL'  the  sea.««)n>  for  ;jF-onse,  prairie  chickens,  and  saire  chickens,  establishing  a 
$1  bird  li<'i'nse  for  resi«leiits.  extetiding  tin*  "^2  biir  j:ame  re.Hident  license  to  cover 
Nrds,  and  reducing  the  bag  and  cxiiort  limits  i»ii  bii;  game  from  2  to  1  (ch.  102);  and 


presL-ribiiig  details  of  issuing  licenses  (ch.  36).  The  legislature  also  memorialized 
the  "Benevolent  and  Protective  Order  of  Elks'*  to  diacouraKC  the  use  of  elk  tusks. 
Alberta.— One  ac^t:  Closinj?  seasons  for  elk,  sheep,  goat,  and  upland  game,  and 
Bhortening  the  season  for  big  game;  establishing  two  Provincial  game  preserves; 
ffiving  comprehensive  protection  to  nongame  birds;  providing  export  pi»rmits  at  $5 
for  each  big  game  trophy  and  $1  for  12  game  birds;  permitting  limited  exix)rt  for 

Propagation  under  $5  pennit;  requiring  that  heads  of  big  game  l>estampoil  by  minis- 
;r  of  agriculture  before  being  sold,  at  fees  of  $5  for  elk,  caribou,  moose,  and  sheep, 
and  $2  for  deer,  antelope,  and  goat;  placing  bag  limit  of  2  on  antelope;  i>roviding 
Uoenpes  for  guides  at  $5,  game  dealers  and  tra])pers  at  $10,  and  residents  at  $2.50; 
increasing  guest  license  to  $2,  and  repealing  exemption  of  Indians  from  the  game  laws. 

British  Colnmbia. — No  legislation;  a  few  local  restrictions  made  by  orders  in  council. 

Xanitoba.— One  act:  Giving  absolute  protection  to  buffalo  and  to  the  females  of 
deer,  antelojie,  elk,  moose,  and  caribou  (ch.  66). 

Vew  Brunswick. — One  act:  Establishing  a  $10  bird  licenc'c,  providing  for  the  issue 
of  a  $10  deer  license  at  the  option  of  the  surveyor-general,  prohibiting  employment 
of  nonresident  guides,  reducing  from  5  to  2  the  number  permitted  to  employ  one  guide, 
requiring  guides  to  rep(»rt  the  number  of  game  animals  of  each  species  killed  by 
their  ]>arties,  authorizing  the  n^turn  of  the  license  fee  for  ladies  who  have  accompanied 
huntin^r  parties  but  have  killed  no  game,  prohibiting  the  use  of  automatic  guns,  and 
permitting  the  killing  of  deer  in  protection  of  crops  (ch.  40). 

Newfonndland. — One  act:  Prohibiting  all  hunting  of  caribou  in  a  <'ertain  region  on 
Grand  Lake,  increasing  the  fee  for  a  nonresident  guide  license  from  $25  to  $50,  and 
permitting  sale  at  any  time  of  ptarmigan  or  willow  grouse  killed  in  open  sea^^on. 

Vova  Scotia. — One  act:  Shortening  seasons  for  moose,  shore  birds,  and  waterfowl, 
opening  a  6-months'  sea'^'on  for  upland  game  birds,  including  capercailzie,  blackcock, 
and  chr.kar  partridge,  closing  the  season  for  four  years  for  niffwl  grouse  and  spruce 
partridge  on  Cape  Breton  Island,  prohibiting  sale  of  deer  and  caribou  to  V,»10,  }»er- 
mitting  limited  export  for  proi)agation,  providing  a  $2  guide  license,  and  requiring 
moose  hunters  to  report  each  moose  killed  to  the  Game  Society  (ch.  27). 

Ontario.— One  act :  Substituting  a  superintendent  of  game  and  fisheries  for  t  he  board 
of  game  commissioners  and  reorganizing  the  warden  service,  opening  a  J]-montlis* 
season  for  pheasants,  partridges,  and  prairie  chickens,  and  making  minor  changes  in 
other  seasons,  penalizing  the  sale  of  game  under  a  false  name,  further  increasing  the 
discretionary  powers  of  the  lieutenant-govemor-in-council,  prohibiting  the  use  of 
automatic  guns,  licensing  the  carrying  of  guns  by  persons  engaged  in  constructing 
railways  or  other  public  works,  and  further  restricting  cold  storage  of  game  (No.  1371). 

Prince  Edward  Island. — One  acrt:  Establishing  licenses  at  $2.50  for  nonresident  sons 
and  brothers  of  residents,  at  $2.25  for  guests  for  a  specified  number  of  days,  and  at  $5 
for  nonresident  real  estate  ownen^;  x>ermitting  licensee  to  export  12  birds,  placing 
wild  turkey  and  curlew  on  the  game  list,  and  extending  seasons  for  woodcock,  sniiH', 
and  plover. 

Qnebec. — No  legislation. 

Saskatchewan. — One  act:  Providing  for  a  chief  game  guardian  and  sulx)rdi mites, 
Bhortening  the  season  for  big  game,  and  abolishing  the  si)e<*ial  season  in  the  sf)uth- 
east  i>art  of  the  Province,  prohibiting  spring  shooting  of  waterfowl  and  shore  birds, 
increasirs  the  nonresident  licenses  from  $15  and  §25  to  $50  and  $100,  respectively, 
reducing  bag  limits  on  big  and  upland  game,  and  permitting  export  of  game  for  pro- 
pagation on  application  from  governments  of  other  Provinces  or  States  (No.  23). 

Vaorganixed  Territories. — Laws  not  received. 

Yukon. — Laws  not  received. 

BILLS  WHICH  FAILED  TO  PASS. 

Among  the  numerous  measures  which  failed  to  pass,  or  to  receive 
the  approval  of  the  governor,  were  some  which  contiiined  novel  fea- 
tures or  features  of  special  interest.     More  than  the  usual  number  of 
g^me  bills  were  vetoed.     In  California  a  bill  estAblishing  a  ganic  com- 
oJission  and  another  providing  for  the  celebration  of  bird  day  in  the 
schools  passed  the  legislature,  but  failed  to  receive  the  approval  of 
t«e  governor.     In  New  York  a  dozen  or  more  game  bills  failed  to 
'^eive  approval  of  the  governor,  among  them  being  a  bill  ctirrying 
^  appropriation  of  $20,000  for  the  establishment  of  a  herd  of  buffalo 
^   toe  Adirondack  Park,  which  was  vetoed,*  and  a  bill  protecting 

a  See  Forest  and  Stream,  July  20,  1907,  p.  Sa 
12574— No.  308—07 2 
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gray  squirrels  throu<^hout  the  year.  In  Oregon  a  bill  allowing  fruit 
growers  to  destroy  birds  supposed  to  be  injuring  their  crops  at  any 
season  was  likewise  vetoed. 

Practically  nothing  was  accomplished  in  the  way  of  Federal  legis- 
lation, as  a  bill  to  amend  the  Alaska  game  law  by  providing  a  system 
of  nonresident  licenses  passed  the  House  but  failed  in  the  Senate  a  few 
minutes  before  adjournment,  and  none  of  the  bills  to  establish  game 
refuges  on  the  National  forests  made  substantial  progress. 

It  is  obviously  impossible  to  mention  more  than  a  tew  of  the  numer- 
ous measures  considered  in  the  State  legislatures,  but  the  following 
were  some  of  the  more  important  ones  which  failed:  Bills  to  prohibit 
the  use  of  automatic  guns  in  hunting  game  were  introduced  in  Con- 
necticut, Georgia,  Illinois,  Indiana,  Iowa,  Maine,  Michigan,  Minne- 
sota, Missouri,  Ncbmska,  Now  Jersey,  New  York,  Oregon,  Pennsyl- 
vania, Rhode  Island,  Texas,  and  Washington,  but  failed  in  all  the 
States  except  Pennsylvania:  in  Arkansas  a  bill  removing  protection 
from  ducks  and  other  waterfowl  was  introduced  but  failed  to  pass; 
in  C'alifornia,  a  bill  amending  the  law  for  the  protection  of  noqgame 
birds;  in  Delaware,  a  bill  to  establish  a  State  game  commission  for 
conducting  the  work  hitherto  performed  by  the  Delaware  Game  Pro- 
tective Association  and  increasing  the  nonresident  license  from  §5  to 
$10;  in  Illinois,  a  bill  permitting  shooting  on  subnaerged  lands  (Forest 
and  Stream);  in  Iowa,  a  bill  to  establish  resident  licenses,  which  passed 
the  house  ])ut  failed  in  the  senate;  in  Florida,  three  bills  to  establish 
the  of  lice  of  SUite  gam(5  conmiissioner,  to  provide  a  warden  system,  and 
to  revise  the  general  game  laws;  in  Mame,  a  measure  excluding  fire- 
arms from  the  woods  during  close  season;  in  Michigan,  bills  extending 
the  close  s(Mison  for  quail  and  licensing  private  preserves;  in  Minne- 
sota, a  universal  license  for  residents  hunting  in  their  own  counties; 
in  Montana,  three  bills,  (d)  abolishing  the  office  of  State  warden  and 
the  special  game  i)rotection  fund,  (J)  abolishing  the  office  of  deputy 
warden  and  giving  State  wardens  jurisdiction  over  peace  officers,  and 
(r)  abolishing  the  office  of  State  warden  and  providing  for  an  elect-^ 
ive  ollice  of  county  game  warden  and  stock  inspector;  in  New  Jersey^ 
meiusures  prohibiting  spring  shooting  of  waterfowl  and  summer  slioot^ 
ing  of  woodcock,  establishing  a  resident  and  alien  license  system,  an(]0 
prohibiting  all  sale  of  game;  in  New  York,  a  bill  authorizing  the  sale* 
of  certain  iinport^vl  game  from  December  to  April,  inclusive,  and  a  bill 
roviding  for  a  ^L  n^sident  and  $:iO  nonresident  license;  in  North  Caro- 
ina,  a  bill  charging  nonresidents  ^l(K)  for  shooting  in  Currituck  Sound; 
in  Nortli  Dakota,  a  general  bill  amending  the  game  law,  stopping  spring 
shooting,    establishing   licenses,   and   protecting    nongame   birds;   in 
Pennsylvania,  a  bill  to  establish  a  residi^nt  license;  in  South  Dakota,  a 
law  (doling  the  quail  season  for  several  years,  which  passed  the  lenfis- 
laturti  but  failed  to  receive  the  sanction  required  by  its  referendiim 
clause;  in  Washington,  a  bill  to  create  a  State,  game  commission  com- 
j)oscd  of  the  governor.  State  fire  warden,  and  the  fish  commissioner, 
and  a  bill  (II.  155)  to  prevent  hunting  accidents  by  imposing  a  penalty 
of  §1,000,  or  imprisonment  not  exceeding  10  years,  for  killing  persons 
accidentally;  in  West  Virginia,  amendments  to  the  general  game  law; 
in  Wisconsin  a  bill  to  permit  spring  shooting  of  waterfowl;  in  Wyo- 
ming, all  (efforts  to  protect  the  antelope:  in  Alberta,  the  establishment 
of  a  reserve  for  goats;  and  in  British  Columbia,  all  game  legislation. 
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CLOSE  SEASONS. 

All  the  general  closo  seasons  for  gauie  prescribed  by  the  various 
States  and  by  the  Provinces  of  Canada  are  here  brou^Fit  together  in 
)no  table.  For  the  sake  of  simplicity  a  uniform  method  is  used  in 
lx)th  the  arrangement  of  species  and  stati'ment  of  seasons.  In  each 
mse  deer  and  other  big  game  are  first  considered;  then  squirrels  and 
rabbits;  then  upland  game  birds,  such  as  quail,  grouse,  pheasants, 
turkeys,  and  doves;  then  shore  birds,  and  finally  waterfowl,  such  as 
ducks,  geese,  and  swans.  In  the  statement  of  seasons  onl}'  close  sea- 
sons have  been  given,  and  in  stating  these  the  plan  of  the  Vermont 
law,  to  include  the  first  date  but  not  the  last,  has  been  followed  con- 
sistently." The  Vermont  scheme  has  the  advantage  of  showing  readily 
both  the  open  and  close  seasons,  since  either  mav  be  obtained  bv 
reversing  the  dates  of  the  other. 

In  some  States  certain  days  of  the  week  const  it  utf*  additional  close 
seasons  throughout  the  term  in  which  killing  is  permitted.     Hunting 


Pro\'inces.  Mondays  constitute  a  close  season  for  waterfowl  in  Ohio 
and  other  week  days  for  wild  fowl  in  several  favorite  ducking  grounds 
in  Delaware,  Maryland,  Virginia,  and  North  Carolina.  Hunting  is 
prohibited  on  election  day  in  Baltimore,  Frederick,  and  Harford 
coimties,  Maryland.  The  county  laws  of  Maryland  and  North  Caro- 
lina, which  are  too  numerous  to  be  included  satisfactorily,  are  given 
in  detail  on  pages  4J>-o2,  Imt  are  not  incorporated  in  the  following 
table,  which  otherwise  may  be  regjirdcnl  as  a  pnictically  complete 
reaum(?  of  the  regulations  now  in  force.  The  difliculty  of  securing 
ibsolute  accuracy  in  a  table  of  this  kind  is  very  great,  and  the  absence 
n  the  laws  of  many  States  of  express  legislation  as  to  the  inclusion 
>v  exclusion  of  the  date  uiK)n  wiiich  seasons  open  and  close  makes 
-tartness  almost  an  impossibility. 

CLOSE  SEASONS  FOR   GAME   IN  THE  X7NITED   STATES  AND 

CANADA,  1007. 

[The  close  iieaMMis  include  thr  first  daU*,  but  not  the  la.sl.  Tn  And  tliu  open  m^ason.s  re.vt:r9e  the  dtUm. 
'^^ssons  which  apply  only  to  sficchil  o<tnntie*<  are  placed  to  the  left  uf  the  cohimn  con  tain  Irk  the 
'Irwe  Heasons  for  the  State  in  sreneml.] 

^^bama  (1907 1;  Cl'Mic  neanonn. 

Male  deer  (does  protectetl  all  the  year) Jan  1-Nov.  1. 

Squirrel  (black,  grny,  or  fox  ■ Feb.  1-Sept.  1. 

Quail  or  partridge,  dove,  rail,  coot,  mii«l  hen,  \\'oo<lc(KJk,  »<andpiper,  curlew, 

other  shore  l»lrdM,  duck,  goose,  braint.  swan Mar.  1-Nov.  1. 

Wild  turkey  Kobblcrn  (hen:)  protected  all  tlie  year) Mar.  1-I)ec.  1. 

Huffed  grouse  (pheasant),  imported  pheasant  or  other  introduced  game  birds.  Until  Dec.  1,  1912, 

Snipe,  plover May  1-Nov.  1 . 

^'^»k«^^902-19(M): 

I>cer Feb.  1-Ang.  1. 

Moose,  mountain  phe6i> <^'^"-  l-^pt.  1. 

"  Sfie  discussion  of  this  question  in  Circular  No.  43  of  the  Biological  Survey.  I'.  S.  T)t:partment  of 
^*ouIturc,  1904.  entitled  "  Definitions  of  the  open  and  close  scasonn  for  game." 
Oame  animals  or  birds  may  be  killed  at  any  time  for  food  or  clothing  by  native  Indians  or  K^kimOt 
^y  minen,  explorers,  or  travelers  in  nee<l  of  f<od,  but  game  so  killed  can  not  be  shipped  or  aold. 


12 

Close  Seasons  for  Gitme — Oontinaed. 


AlaHka  (1902-1904)— Continued.  doKMuaM- 

Carilxm  (except  on  Kenai  Peninsula,  until  Sept  1, 1906,  and  In  the  rest  of  the 
Peninsula  district  o  Nov.  1-Sept.  1) Jan,  l-8ept.  1. 

Mountain  goat Jan.  l-Aug.l- 

Beji r  (large  brown ) Jan.  1-Apr.  1. 

Groime,  shore  birds Dec.  Ifr-Bept  1. 

Ptarmigan,  waterfowl FBl>.l-SepLL 

Arizona  (1905): 

Male  deer Decl-Septli 

Female  deer,  spotted  fawn,  elk,  mountain  sheep,  mountain  goat All  the  yew. 

Antelope,  6  years Until  Mar.  1, 1911 

Quail,  bobwhite.  partridge,  grouse,  pheasant,  snipe,  rail Xar.  l-Oell&. 

Introduced  pheasant  (Chinese,  Japanese  green,  golden,  rlngneck)  6  yean ....  Until  Mar.  1,U11. 

Wild  turkey Dec.  l-Sept  15. 

ArkansHH  (1901-1905): 

Deer Feb.  1-Sept  1. 

Quail  or  partridge Mar.  l-Nor.  1. 

Pinnated  grouse,  prairie  chicken Decl-OetU. 

PheasantM(Chine«e,  English),  10  years Until  Mar.  li  1913. 

Wihi  turkey May  l-8epL  1. 

Dove All  the  year. 

C'aUfornia  b  (I901-19(m : 

Male  deer Odl-JulylS. 

Tree  squirrel Jan.  l-Septl. 

Female  deer,  fawn,  elk,  anteloi>e,  mountain  nheep All  the  year. 

Valley  quail,  partridge,  plover,  curlew,  ibis,  rail,  shore  Lirds Feb.  15-Oct.l5. 

Mountain  quail Feb.  15-Scpt  1. 

Grouse,  sage  hen To  Sept.  1, 19W. 

Pbtja.sants,  bobwhite,  imported  quail  or  partridge,  swan All  the  year. 

Dove Oet.  l>Jnlylf»- 

Wilson  snipe Apr.  1-Oct.  15i 

Duck Feb.  15-Oct.  1. 

Colorado  (1899-1907): 

Deer Oct.  21-Oct.  1. 

Elk,  4  yearn Until  Nov.Ll*^^ 

Antelope  witli  horns,  mountain  sheep  with  horns,  4  years Until  Oct.  l.M^^ 

Antelope  and  mountain  sheep  without  horns All  the  year. 

Quail  (bobwhite,  cre.«te<l ),  13  years Until  1920. 

W'ild  turkey,  pheasant,  partridge,  ptarmigan,  wild  pigeon,  crane Ail  the  year. 

Gnnme,  prairie  chicken Oct.  2-Aug.  20. 

Sage  chicken Oct.  2-Aug.  1. 

I>ove Sept.  6- Aug.  15. 

Ilover,  curlew Oct.  SI-Aug.  1. 

.*^nipe,  shore  birds,  duek,  goose,  brant,  swan,  waterfowl  (see  exception) Apr.  16-Sept.  10. 

Exciption:  Altitudes  alK)ve  7,000  feet May  2-Sept  15 

'>>nne4;ticut  (1901-1907): 

'^eer,  10  yejirs Until  June  1, 191 

•ray  squirrel,  hare,  rabbit Dec.  1-Oct.  1. 

mail,  ruffed  grouse,  woodcoc I'  -'looo-^r.*     '»i?.,«o«  Y-»ngolian) Dec.  1 -Oct.  1. 

>ove All  theycar. 

"•'    -•»•.  Wilson  o     •■'"o-ii.K  on  ./^'ItvVoi^  "^'^^'e  birds,  galllnnle, 

Jan.  l-Sept.  1. 

Jan.  l-8ept.  12. 


■»/»»i  "ii-irti 


•  hAuat 


viioinl,  ort*^ 


a.«*iA  .        -^  TT  c** 


i*^  counties) ,  vabbit...  Jan.  1-Not.  15. 

Jan.  1-NoT.  16. 

All  the  year. 

Feb.2-SepLL 

Apr.  16-Oct.  1.C 


<  I  jie  Territory  is  divided  into  three  game  districts:  (1)  Sitka  district— Soatheaiitem  Alaska  ea«t  tf 
jie  14Ist  meri<lian;  (2)  Peninsula  district— Aleutian  Islands,  Alaska  and  Kenai  peninsulas  and  adji^ 
?ent  islands,  and  that  part  of  Alaska  west  of  the  141st  meridian  draining  into  the  Pacific  Ocean;  (JS 
fukon  district— RcmalJider  of  Territory,  including  the  area  drained  by  the  Knskokwlm.  Tanan^ 
^"ukon,  and  Kowak  rivers,  and  the  area  which  drains  into  the  Arctic  Ocean. 

'  teusons  fixed  by  ordinances  of  boards  of  county  supervisors  ore  omitted  (see  explanation  on  p.  4S0 
XWtX  fowl  on  Ap°***'aman  Bay  and  tributaries,  Sussex  County,  May  l-Nor.  1,  and  on  MoodajiS 

•11   «i«»vn  lutiii^iiv.    ii*/* 'aiiTtfiovQ  <t    he  opi^T^  season . 
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Close  Seasons  for  Game — Continued. 

Colombia  a  (1899-1901):  Close  aeatons, 

•at  (sale  or  possession) Jan.  1-Sept.  1. 

,  rabbit  (except  English  rabbit,  Belgian  hare) Feb.  1-Nov.  1. 

partridge Mar.  16-Nov.  1. 

groase  or  pheasant  (except  English,  ringueek,  or  other  imported 

ints  raised  in  inclosures,  .sale  or  possession  unrestricted),  wild  turkey.  Dec.  26-Nov.  1. 

ihicken  or  pinnated  grouse Mar.  15-Sept.  1. 

All  the  year, 

2k Jan.  1-July  1. 

lover,  duck,  goose,  brant : ^..  Apr.  1-Sept.  1. 

d,  marsh  blackbird,  rail  or  ortolan,  other  game  birds  not  previously 

>ned Feb.  1-Sept.  1. 

L908): 

Feb.  1-Nov.  1. 

I>artridge,  wild  turkey Mar.  1-Nov.  1. 

Apr.  1-Oct.  1. 

XQr-1906): 

Jan.  1-Sept.  1. 

artridge,  pheasant,  wild  turkey Mar.  15-^'ov.  1. 

upe,  marsh  hen Mar.  15-Sept.  1. 

ck,  wood  duck  or  summer  duck Feb.  1-Sept.  1. 

05): 

heaaant Mar.  1-Sept.  16. 

ve,  wild  pigeon Feb.  1-July  1*. 

d  birds All  the  year. 

lover,  tumstone,  curlew,  stilt,  nuid  hen,  migratory  duck May  1-Sept.  16. 

¥ild  duck,  Hawaiian  goose Feb.  1-Sept.  16. 

k,  mountain  sheep,  mountain  pont Jan.  1-Sept.  16. 

caribou,  antelope,  buflfalo —  All  the  year. 

Dec.  1-Nov .  1. 

Dec.  1-Aug.  16. 

fc,  pheasant,  turtle  dove,  prairie  chicken Dec.  1-Sept.  1. 

n Dec.  1-Aug.  1. 

an  pheasant,  Canada  grouse  or  fool  hen,  swan,  4  years Until  Mar.  14, 1911. 

lovA",  duck,  goose Jan.  1-Sept.  16. 

103-1907): 

0  years Until  May  28, 1917. 

(gray,  red,  fox,  or  black) Nov.  16-July  1. 

Dec.20-Nov.  11. 

grouse,  prairie  chicken,  Mexican  blue  quuil,  California  mountain 

California  valley   quail,   Hungarian   partridge,  capercailzie,    black 

J,  4  years Until  July  1,  1911. 

rkey,  pheasants  (copper  or  Soemmering,  English,  golden,  green  Japa- 
Mongolian,  ringneck,  silver,  tragopan.  Reeves,  Elliot,  Hungarian, 
toe,  Amherst,  melanotte,  impeyan,  argus),  partridge    (black  Indian, 

3i8,  chukar),  sand  grouse,  6  years Until  July  1,  1918. 

ig  dove,  woodcock Dec.  1-Aug.  1. 

pe  or  Wilson  snipe,  sand  or  other  snipe,  golden,  upland,  or  other 

• May  2-Sept.  1. 

oose,  brant,  or  other  waterfowl Apr.  16-Sept.  1. 

906-1907): 

All  the  year. 

Nov.  1-nJuly  1. 

ck Jan.  1-July  1. 

ofled  grouse,  prairie  chicken,  or  pinnated  grouse Jan .  1-Nov.  10. 

prohibited  in  the  District,  by  act  of  June  30, 1906,  except  on  the  marshes  of  the  Eastern 

ve  the  Anacostia  Bridge,  and  on  the  Virginia  shore  of  the  Potomac,  provided  no  birds 

bin  200  yards  of  any  bridge  or  dwelling. 

iwful  to  kill  game  or  game  birds  within  1  mile  of  West  Palm  Beach  ;  similar  regulations 

at  Bt  Augustine.    Special  seasons:  Clay  County,  quail,  wild  turkey.  Mar.  1-Nov.  I  and 

ft  each  week  rest  of  year;  Hernando  County,  deer,  quail,  Feb.  1-Dec.  1,  wild  turkey, 

1,  dove,  duck.  Mar.  1-I)ec.  1. 

led  in  inclw*ure  for  market  may  be  killed  at  any  time. 

Md  In  private  preserves  may  be  killed  at  any  time. 
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Close  Seasons  for  Game — Oontiniied. 

Indiana  (1906-1907)— Continued.  ObKMUOM. 

PheasantB,  wild  turkey,  dove '. All  the  year. 

Duck,  goose,  brant,  or  other  waterfowl Apr.  1-Septl. 

All  prame  except  waterfowl Oct.  1-Nov.  10. 

Iowa  (1897-1907): 

Deer,  elk All  the  year. 

Squirrel  (gray,  timber,  or  fox) Jan.  l-Septl. 

Quail,  rufTed  grouse  or  pheasant,  wild  turkey Dec.  15-Not.1. 

Pinnated  grouse  or  prairie  chicken Dec.  l-8ept  1. 

Pheasants  (English,  Mongolian,  Chinese,  riugneck) Until  Oct  1. 1916. 

Turtle  dove All  the  year. 

Woodcock Jan.l^ulylO. 

Sandpiper,  plover,  rail,  marsh  or  beach  birds,  duck,  goose,  brant Apr.  lfr-8ept  1. 

Kansas  (1903-1907): 

Antelope,  5  years Until  Mar.  IS,  1906. 

Red  squirrel All  the  year. 

Quail  (see  exceptions) Dec.  15-Nov.  15. 

Exceptions:    Bourbon,  Crawford,  Decatur,  Finney,  Grant,  Gray,  Greeley, 
Hamilton,  Haskell,  Hodgeman,  Morton,  Rooks,  Scott,  Sherman,  Smith 

Stafford,  Stanton,  Stevens,  and  Wichita  counties Until  Mar.  11, 1908. 

Grouso,  prairie  chicken  (see  exceptions) Oct.  15-eept.  16. 

Exceptions:  Prairie  chicken  in  same  counties  as  quail.. Until  Mar.  11,  1908 

Prairie  chicken  in  Butler  county,  3  years To  Mar.  9, 1910 

Pheasants  (English,  Mongolian,  or  Chinese),  Hungarian  partridge,  6  years...  Until  Feb.  27, 1913. 

Dove Sept.  l^Aug.  1. 

Plover Sept  15-July  15. 

Duck,  goose,  brant*-  ,k Apr.  1&-Sept  1. 

Kentucky  (1894-19(.' 

Deer Mar.  l-8ept  1. 

Rabbit  (except  with  dogs  or  in  snares) Sept.  15-Nov.  16. 

Squirrel  (black,  gr     ,  or  fox) Feb.  1-Nov.  16.a 

Quail,  partridge,  pheasant Jan.  1-Nov.  15. 

Pheasants  (English,  ringneck,  Mongolian,  or  Chinese) All  the  year. 

Wild  turkey Feb.  1-Sept.  1. 

Dove Feb.  1-Aug.  1. 

W(>odc(Kk fA.  1-June  20. 

Wood  duck,  teal,  or  other  duck,  goose Apr.  1-Aug.  15. 

lonisiana  (1904-1906): 

Deer  ( female  and  young  protected  all  the  year) Local  seasons. <> 

Quail,  wcKKlcock Mar.  1-Nov.  1. 

Prairie  chicken,  wood  duck,  6  years Until  July,  1909. 

Male  wihl  turkey  (female  protected  all  the  year) Apr.  1-Dec.  1. 

Sni^HJ,  papabotte May  15-Ang.  1. 

Dove,  grosbee.  surf  bird,  chorook,  sandpiper,  plover,  tatler, curlew,  rail  (mnd 

hen),  gallinule,  coot  (poule  d'eau) Mar.  1-Ang.  1. 

Duck  (except  wood  duck),  goose,  brant,  swan Apr.  l-8ept  1. 

■*•'»•"'►  '1903-1907): 

dee  excei)tions) Dec.  16-Oct  1. 

'  ""'utions:  Andro8(;oRgin  County Nov.  1-Oct.  1 

'-"'♦ies  of  '^^«-»  — '  nd  (females  to  1909),  Kennebec,  Knox.  Lincoln, 
'''^»^"  ,^  towns  of  Bath,  West  Bath,  and  Phippsbnrg,  all 

"'""i"s  all  the  •  ^"••\and  Waldo Dec.  1-Nov.  1 

^ayfi?,  -^'^nt  Desert,  Southwest  Harbor, 

"*  laut  (on  islands)  until  Feb.  13, 

-"*'*•  otherwise  as  in  State  law. 

>.  Deo.  1-Oct  16. 

'v.  All  the  year. 

Until  Oct.  15.19^ 

Until  May  1, 191, 

Apr.  l-8ept.  1. 

All  the  year. 

ffkAvTiuov     kw/«iv,t^»i ••••••.••..........•..•*•■  Dec.  l~0ept.  15. 

'heasant,  black  game,  capercailzie  or  cock  of  the  woods,  10  yean Until  Apr.  28, 191  <^ 

t£xcept  Junel5-Sept.  16. 

'Close  seaaons  for  deer  in  Louisiana,  not  leea  than  7  months  in  length,  to  be  ftxedi  bf  polioe  Jori^ 

the  »  ^*^'  Twifi«)>'^  >-*n  north  of  latitude  31  the  period  from  May  1  to  Awt  Jft  to  be  always 


an. 
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Close  Seasons  for  Game — Continued. 

Maine  (1908-1907)— €k>ntinaed.  Cflose  seasons. 

Snipe,  sandpiper,  plover May  l-Aug.  I. 

Wood  duck,  dusky  or  black  duck,  teal,  gad  wall  or  gray  duck,  mallard,  widgeon 
or  baldpate,  shoveler,  pintail  or  sprigtail,  redhead,  scaup  or  greater  bluebill, 
leaser  scaup  or  lesser  bluebill,  golden-eye  or  whistler,  bufflehead,  ruddy  duck 

or  broadbill  (see  exceptions) Jan.  1-Sept.  1. 

Exceptions:  Golden-eye  (Hancock  Co.);  ducks  (Lincoln  Co.)-  Feb.  1-^ept.  1 
All  ducks  on  the  Kennebec  River  below  Gardiner  and  in  Merry- 
meeting  Bay Dec.  1-Sept.  1 

Haryliu&d  (1898-1906)  {see  county  latps,  pp.  1,9-60): 

Squirrel Dec.  1-Sept.  1. 

Pheasants  (English,  Mongolian) Dec.  26-Nov.  1. 

Dove Dec.  25- Aug.  16. 

Snipe,  plover May  1-Aug.  15. 

Reedbird,  sora  (water  rail  or  ortolan) Nov.  1-Sept.  1. 

Duck,  goose,  brant,  swan,  and  other  wild  fowl Apr.  10-Nov.  1 . 

HMsacliaaetts  (1902-1907): 

Deer,  5  years Until  Nov.  1,  1908. 

Gray  squirrel Dec.  1-Oct.  1. 

Hare  or  rabbit Mar.  1-Oct.  1. 

Quail  (see  exception) Dec.  1-Nov.  1. 

Exception:  Nantucket  Island,  3  years Until  Mar.  1, 1908 

Ruffed  grouse  or  partridge,  woodcock Dec.  1-Oct.  1. 

Prairie  chicken,  dove,  wild  or  passenger  pigeon All  the  year. 

Pheasants  (English,  golden,  Mongolian),  males Dec.  1-Nov.  1. 

Heath  hen,  wood  or  summer  duck,  5  years Until  1911. 

Bartramian  sandpiper  (upland  plover) Until  Julyl5,19ia 

Snipe, sandpiper,  plover  (except  upland  plover),  rail,  or  any  "shore,"  "m*."  h." 

or  "beach"  birds Mar.  1-July  16. 

Black  duck,  teal Mar.  1-Sept.  1. 

Other  ducks ': May  20-Sept.  1 . 

Iflchi«ana  (1905-1907):  :Mi 

Deer  (see  exceptions) 'J.". . .  Dec.  1-Nov.  10. 

Exceptions:  Deer  in  red  coat  and  fawn  in  spotted  coat All  the  year. 

All^^n,  Clare,  Gladwin,  Grand  Traverse,  Huron,  Isabella,  Lake, 
Lapeer,  Macomb,  Manistee,  Mason,  Mecosta,  Missaukee,  Newaygo, 
Oceana,  Osceola,  Ottawa.  St.  Clair,  Sanilac,  Tuscola,  and  Wexford 

counties Until  Jan.  1, 1908 

Deer  on  Bois  Blanc  Island Until  1918 

Kalkaska  County Until  1910 

Arenac,  Bay,  Benzie,  Cheboygan,  Emmet,  and  Leelanau  counties 

•Until  1912. 

Slk  (see  exception),  moose,  caribou,  8  years UntilJunel6,1918. 

Exception:  Elk  on  Bois  Blanc  Island Until  1918 

Squirrel  (black,  fox,  oi  gray) Dec.  1-Oct.  15.- 

Quail  (bob white),  ruffed  grouse  (partridge),  spruce  hen  (see  exception) Dec.  1-Oct.  15. 

Exception:  Upper  Peninsula  (ruffed  grouse,  spruce  hen) Dee.  1-Oct.  1  ^ 

Pinnated  grouse  (prairie  chicken),  wild  turkey,  capercailzie,  black  game, 

hazel  grouse,  pheasants  (English,  Mongolian) ,  wild  pigeon Until  1910. 

European  partridge Until  1912. 

Dove All  the  year. 

Snipe,  plover,  woodcock,  duck,  goose,  brant,  or  other  waterfowl  (except  that 
snipe,  bluebill,  canvasback,  widgeon,  redhead,  pintail,  whistler,  spoonbill, 
butterball,  and  sawbill  duck,  goose,  and  brant  may  be  hunted  Mar.  2-Apr.  25, 

and  goose  and  brant  in  Chippewa  County  at  any  time) Jan.  2-8ept.  1. 

^ttiumesota  (1906-1907 ) : 

Deer,  male  moose Dec.  1-Nov.  10. 

Elk,  female  moose,  caribou,  fawn All  the  year. 

Quail,  partridge,  ruffed  grouse  (pheasant) Dec.  1-Oct.  1. 

Sharp-tailed  or  white-breasted  grouse,  pinnated  grouse  or  prairie  chicken, 

turtle  dove,  woodcock,  snipe,  upland  plover,  golden  plover Nov.  1-Sept.  1. 

Pheasants  (Chinese,  English,  Mongolian,  golden,  Reeves,  Japanese,  tragopan, 

Temminck) .  UntU  Jan.  1, 1910. 

Duck,  goose,  brant,  or  any  aquatic  fowl Dec.  l-8ept.  1. 

*0n  Grand  Island,  Alger  County,  native  deer,  mule  deer,  blacktail  deer,  elk,  moose,  caribou, 
(Qolnmbian),  antelope,  buffalo,  native  partridge,  Manitoba  grouse,  dalripan  (European  ptarmigan), 
^M  ptaimlgan  are  protected  to  June  7, 1910. 
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Closf  SeajKfti8for  Game — Gontinaed. 

Deer  (8i)otted  fawn  all  the  year),  bear Var.  l-Nor.  ]& 

Quail  or  partridge Mar.l-NoT.l. 

Wild  turkey  (females all  the  year) Mayl-Jftn.L 

Dove Mar.  1-Aiig.L 

Plover,  tatler,  chorook,  grosbec,  coot,  rail  (mud  hen),  duck,  swan,  goose, 

brant liar,  l-«ept.  L 

BUsHourl  (1907): 

Deer Jan.l-NoT.L 

Squirrels  (gray,  black,  fox) Jan.l-JniieL 

Quail  (bobwhite,  partridge) Jan.l-Noiv.1. 

RufTed  grouse  (pheiisant),  pinnated  grouse  (prairie  chicken),  Mongolian,  Chi- 
nese, aud  Bngliflh  pheasants,  and  other  imported  game  birds UntO  Dec.  1,  lA 

Wild  turkey Feb.l-Decl. 

Dove,  woodcock,  plover Jan.  1-Aqk>1- 

Snipe,  duck,  goose Mayl-fieptl^ 

Hontwua  (190»-1907): 

Deer Decl5-SepLL 

£lk,  antelope,  mountain  goat,  mountain  sheep Dec.l-fieptL 

M<H»se,  caribou,  bL**on  or  bulTalo All  the  year. 

Quail,  Chinese  pbeastint All  the  year. 

Grouse,  prairie  chicken,  fool  hen,  pheasant,  partridge,  sage  hen,  turtledove, 

duck,  goose,  brai^t>^wan Dec.  l-Sept  !• 

Nebraska  (1901-1907): 

Deer,  antelope,  elk,  squirrel  (gray,  red,  fox,  timber) All  the  year. 

Quail Dec.  1-Nov.Ub 

Partridge,  pheasant,  ptarmigan,  Knglish  partridge,  Belgian  partridge,  icng""*! 
phea^sant,  Chinese  pheasant,  Knglish  black  co<'k,  other  imported  game  birds, 

wild  turkey,  curlew All  the  year. 

Prairie  chicken,  sage  chicken,  grouse,  dove,  wild  pigeon,  plover Dec.  l-8ept.l&. 

Snipe,  yellowlegs.  crane,  duck,  goose,  brant,  or  any  game  waterfowl Apr.  11-Sept 

Nevada  u  (1901-1903): 

Deer,  antelope  (males) Nov.  iy-8ept.l&  -^ 

Female  deer  and  antelope,  spotted  fawn;  all  elk,  caribou,  mountain  sheep, 

nioun tai n  goat All  the  year. 

Quail,  grouse,  prairie  chicken,  woodcock,  snipe,  plover,  curlew,  sandhill 

crane,  duck Mar.  1-Sopt.lfi. 

Sage  hen Feb.  l&Julylfi. 

Dove Nov.  2- July  15. 

Swan All  the  year. 

New  HainpHhire  (1901-1007): 

Deer  in  Carroll  and  OooH  countieH Dee.  1-Oet.  1 

Deer  in  Grafton  County Dec.  16-NoT.  1 

Deer  in  rest  of  State Dec.  15-Dec.  1 

Elk.  moose,  caribou All  the  year. 

Gray  squirrel Until  Oct.  1,  l»ia  ^ 

Hiire,  rabbit Blar.  1-Oct.  1. 

Quail,  partridge,  ruffed  grouse,  woodcock,  Wilson  snipe Dec.  1-Oct.  1. 

Dove All  the  yi-ar. 

Killdeer,  upland  plover  or  Bartramian  sandpiper,  wood  duck Until  Mar. 7, 1912^ 

San«1i>iper,  yellowlegs,  plover,  rail,  duck  (except  sheldrake)  (**  beach  birds," 

tral.  coot,  may  be  shot  in  Rockingham  County  July  15-Feb.  1) FMi.  1-Oet.  1. 

New  «l«nM»y  (1903-190G): 

Deer.'- a  years Until  Nov.  10, 19QB^ 

Squirrels  (gray,  black,  fox),  hare  (rabbit) Jan.  1-Kov.  10. 

Quail  (partridge),  ruffed  grouse  (partridge  or  pheasant),  pimirle  ohkikan, 

pheaMint  ( English  or  ri  ngnei-k  pheasant ) ,«  wild  turkey Jan.  l-Nor.  10. 

Dove All  the  year. 

W<»odrock Jan.  1-Oct  !.<< 


oCounty  commisflioncrs  may  change  dates  of  close  seasons  (without  altering  length)  for  deer^ 
antelope,  or  sage  hens,  or  lengthen  close  seasons,  for  any  other  game  in  their  respectlye  oonnttes. 

^Not  api>licab1e  to  deer  in  game  preserves  or  to  posseasion  of  Imported  deer  propady  tagged. 

o  English  or  ringneck  pheasants  in  establislied  game  preserves  may  be  shot  Oot;.  IrJan.  1  by  th^ 
4»wner8  of  such  preserves  or  such  persons  as  they  may  designate. 

4  Except  July. 


17 

Close  Seasons  for  Game — Conlinned. 

'  Jersey  (1903-1906)~Gontiiiued.  Clote  aeatons. 

Cnglish  or  Wilson  snipe  (bog  or  Jack  snipe) Jan.  1-Sept  l.a 

Jurfor  bay  snipe,  aandpiper,  yellowlegs,  plover  (except  upland  plover),  cur- 
lew, all  shore  birds Jan.  1-May  1. 

Jpland  plover Oct.  1-Aug.  1. 

Xeedbird,  rail,  marsh  hen Jan.  1-Sept.  1. 

!)nck,  goose,  brant,  swan,  or  other  wildfowl .' Mayl-eJept  1, 

r  Mexico  (1905-1907): 

>ecr  (with  horns) Dec.  1-Oct.  15. 

Deer  (without  horns),  elk,  mountain  sheep All  the  year. 

Uitelope,  5  years Until  Mar.  13, 19ML 

Juail  (native or  crested) Feb.  1-Oct.  1.* 

Sf ountain  grouse,  prairie  chicken,  wild  turkey Jan.  1-Oct.  1. 

Sobwhite  quail,  pheasants,  wild  pigeon,  5year8 Until  Mar.  13,1910. 

Ptarmigan All  the  year. 

rurtle  dove Mayl-Julyl5. 

r  York  (1900-1907)  {$ee  special  laws  for  Long  Island  on  next  page) : 

>eer  ( see  e  x  ception ) Nov.  1-Sept.  1&, 

Exception:  Orange  and  Sullivan  counties Nov.  16-Nov.  1 

^awns,  elk,  moose,  caribou,  antelope All  the  year. 

Slack  bear  (except  in  Essex  and  Lewis  counties,  unprotected) July  1-Oct.  L 

kiuirrel,  black  or  gray  (see  exceptions) Dec  l-SepLlftp 

Exceptions:  Chautauqua  County Dec.  1-Oct.  16 

Dutchess,  Rensselaer,  and  Sullivan  counties Dec.  1-Oct  1 

Greene  County Dec.l&-Octl 

Orange  County Deq.  16-Oct.  16 

Richmond  County  (gray  squirrel  only) All  the  year 

Saratoga  County Nov.  1-Sept.  16 

Bare,  rabbit: 

Albany,  Qenesee,  Monroe,  Orleans,  and  Wyoming  counties.Dec.  16-Sept.  16 

Broome  and  Cortland  counties Dec.  1-Sept.  16 

Dutchess  County Dec.  1-Oct  16 

Erie,  Madison,  Rensselaer,  Steuben,  and  Sullivan  counties... Feb.  16-Oct.l 

Fulton,  Greene,  and  Schenectady  counties Feb.  1-Nov.  1 

Herkimer  and  Oneida  counties Feb.  15-Sept.  16 

Livingston  and  Ulster  counties Jan.l6-Octl 

Orange  County Dec.  16-Oct  16 

Richmond  County Dec.  16-Nov.  1 

Rockland  County Dec.  Sl-Nov.  1 

Westchester  County Dec.  1-Nov.  1 

Qnai  1  ( see  exceptions ) Dec.  1-Nov.  1. 

Exceptions:  Cattaraugus  and  Chautauqua  counties Dec.  1-Oct.  16 

Orange  and  Ulster  counties Dec.  16-Oct.  16 

Rensselaer  County Dec.  1-Oct.  1 

Richmond  County,  2  years Until  1908 

Groue  (see  exceptions) Dec.  l-Sept  lA, 

Exceptions:  Cattaraugus  and  Chautauqua  counties Dec.  1-Oct.  16 

Dutchess,  Greene,  Rensselaer,  Sullivan,  and  Tioga  counties.  Dec.  1-Oct  1 

Orange  and  Ulster  counties Dec.  16-Oct.  16 

Saratoga  County Nov.  1-Sept.  16 

Pheasants  (Mongolian,  ringneck,  English),  6  years  (see  exception) Until  1910. 

Exeej^Um:  Dutchess  and  Suffolk  counties Jan.  1-Nov.  1 

Dove All  the  year. 

Woodcock  (see  exceptions) Dec.  1-Sept.  16b 

Exoepdons:  Cattaraugus  and  Chautauqua  counties Dec.  1-Oct  16 

Dutchess,  Greene,  Rensselaer,  Sullivan,  and  Tioga  counties.Dec.  1-Oct  1 

Orange  and  Ulster  counties Dec.  16-Oct  16 

Saratoga  County Nov.  1-Sept  16 

Plover Jan.  1-Aug.  16. 

Wilson  or  English  snipe,  jacksnipe,  bay  snipe,  yellowlegs,  surf  birds,  curlew, 
imtl,water  chicken,  mud  hen,  gallinule,  shore  birds,  duck,  goose,  brant,  swan.  Jan.  l-8ept  16. 

Szoept  March  and  April. 

3oiuity  oommissionerB  on  petition  of  25  reildent  bomeliolderB  in  any  prednct  may  extend 

i  w  wwi  to  April  1  in  soch  precinct 
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Close  Seatons  for  Game — Continued. 

Ix>n8^  Island  (190Q-1906) :  CUm  leaioni. 

Deer  shooting  permitted  only  on  first  two  Wednesdays  and  Ftldays  after  first 
Tuesday  of  November  (Nov.  6,  8, 18,  and  15  in  1907). 

Squirrel  (black  or  gray),  hare,  rabbit ...' Jan.  1-Not.L 

Quail  (except  on  Robbins  Island,  protected  all  the  year,  and  Gardiners  Island, 

Feb.  1-Oct.  15), grouse Jan.l-MoT.1. 

Woodcock Jan.  l»Aiig.  1. 

Pheasants  (English,  Mongolian,  ringneck),  in  Suffolk  County.. Jan.  1-Noy.  1 

Dove All  the  year. 

Wilson  or  English  snipe,  Jacksnipe,  bay  snipe,  surf  snipe,  winter  snipe,  sand- 
piper, yellowlegs,  wlllet,  dowitcher,  shortneck,  plover,  ringneck,  kill- 
deer,  ozeye,  curlew,rail Jan.  1-Jnly  16. 

Gallinule,  meadow  hen,  mud  hen Dec.81-ADg.l& 

Duck,  goose,  swan Jan.  1-OctL 

Brant Mayl-Octl. 

Nortb  Carolina  (1905)  {see county  totr«,  pp.  51-69): 

Deer Feh.l-Octl 

Quail,  wild  turkey,  dove, lark, robin Mar.  1-NoT.l. 

.North  Dakota  ( 1901 ) : 

Deer Dec.  1-NoT.  10. 

Elk,  moose,  caribou,  buffalo,  mountain  sheep All  the  year. 

Antelope,  10  years Until  Jan.  1,  ISIL 

Quail,  pheasants  (English,  Chinese),  sharp-tailed  grouse,  ruffed  grouse,  pin- 
nated grouse,  prairie  chicken,  woodcock,  swan Oct.  15-Sept.l. 

Crane,  duck,  goose,  brant May  l-Sept  L 

Ohio  (1900-1904): 

Squirrel : Oct.  15-8ept.  1. 

Rabbit Dec.  5-Nov.  15.« 

Raccoon Mar.  1-Sept.  1. 

Quail Dec5-Nov.l5. 

Ruffed  grouse,  introduced  pheasants,  4  years Until  Nov.  10, 1908. 

Dove,  woodcock Dec.  1-Sept.  L 

Snipe,  plover,  shore  birds,  rail,  coot  or  mud  hen,  duck,  goose,  swan Dec.  1-Sept  L* 

Oklahoma  (1899): 

Deer,  antelope All  the  year. 

Quail Feb.  l-Octl5. 

Grouse AJl  the  year. 

Prairie  chicken,  wild  turkey Jan.  1-Sept  1. 

Pheasants Jan.  1-Decl. 

Dove,  plover Jan.  1-Aug.L 

Oregon  (1901-1907): 

Male  deer  (except  in  Baker,  Coos,  Curry,  Grant,  Harney,  Malheur,  Umatilla, 

Union  and  Wallowa  counties ) Nov.  1-Jnly  1& 

Coos  and  Curry  counties Oct.  15-July  15 

Female  deer  (except  in  above  counties) Nov.  1-Sept  1. 

Coos  and  Curr>'  counties All  the  year. 

Spotted  fawn All  the  year. 

Elk Oct  15-Sept  16. 

Silver  gray  squirrel  (Sciunis/o»8or) Jan.  1-Oct.  1. 

Partridge  (English  or  gray),  capercailzie,  moor  hen,  pheasant  (silver,  golden, 

copper,  green  Japanese,  and  Reeves),  wild  turkey,  woodcock Dec.  1-Oct.  1. 

Prairie  chicken  (see  exceptions) Until  Sept.  15, 1900 

Exception*:  Wasco  County Oct.  15-Ang.  1 

Umatilla  County Dec.  1-Oct,  1 

Dove All  the  year. 

Upland  plover,  rail Jan.  1-Aug.  1. 

Duck,  goose.oswan  (except  in  Lake  County,  Apr.  l-Ailg.l5,andinCoo8 
County,  Feb.  1-Aug.  1) Feb.  1-Sept  1. 

a  ApDlies  to  hunting  with  ff*^n  only. 

b  Except  Mar.  1- Apr.  20;  Sundays  and  Mondays  are  also  closed  seasons  for  ducks  and  other  watetf 
fowl. 

c  Unlawful  to  kill  geese  at  any  time  on  islands  or  sand  ban  in  the  Colombia  River  east  of  tic 
Cascades. 
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(3o»e  Sea»rm»  for  Game — Continued. 
r>B  (1101-U07)— ConUuued.  CIhe  jau 

Wal  a]  CUKotlei; 
tnaU.  bobvhite.  partridge,  grouse,  native  phe«Bant  (rolled  grouse),  ringDeck 
[China  toiquatus)  pheasaDt  (see  excepUons) Dec.  1-Oct. : 

Tillamook  Count)-:  Native  pheasant  (rufled  ewse),  ringneck  {Cbloa 

tOFquatus)  pbeasant Dec.  l-SepC  lb 

Blue  grouse Oct.  15- Aug.  1 

Clatsop,  Coca,  Curry,  and  Josephine  counties;  Bingneck  (China  tor- 

qoatus)  pbeaSBDt Dec.  l-Sept.  IB 

Jackson  CDUDt;:  Rlngneck  (China  torqualus)  pheasant...  All  the  year 

toMt  qf  Catada: 

luail  (except  in  Wasco  County,  Oct.  Ifr-Aug.  1,  and  Oililam,  Grast,  Harney 

trmaUllo,  and  Wheeler  counties,  to  Jan.  1,  1912)  hunting  pennitlad  only 

frora  second  Baturdaj  to  third  Tuesday  in  September  (Sept.  14-17  in  1907) .. 

<BtlvBpbea^ait(ruIIedgroaaej,  grauae.  sage  hen Dec.  1-Aug. 

'beasant All  tbereur 

iongollfln  ringneck  (China  torquatUE)  pheasant  (see  exception) Until  Feb.ll 

Exception:  QLlllam,  OraDl,  Harney,  UmaUlla,  and  Wbeoler  counties... 

To  Jan.  1, 1912 
BvlnBla  ( 1««-I9a7 ; : 

)eer  (deer  wlthoathonu  protected  all  the  year) Dec.  l-No*.' 

fear Mar.  1-OcL 

Iquirrel Dec.  l-OcL  1 

lare,  rabbit Dee.  1-Oct.  I 

loall - Dec.  1-Mot. 

tnlTed  grouse  (pbeasant).  woodcock Deo.  1-Oct.  ] 

'rairie  chicken,   imported  pheasants  (Chinese,  Eogllsh,   Mongolian),   wild 

turker Dec.  1-Oot.' 

nid  pigeon Until  Apr.  2 

^OTC  leedblid,  rail,  blackbiid, sandpiper,  tatler,  curlew,  or  any  shore  bird...  Jan.  1-Sept. 

rllaon  mlpe  (lacksnlpe) Hay  1-Sept. 

pland  or  gnai  plover Deo.  1-July  ; 

oot  or  mad  bea Jaa.  1-Sept. 

flld  waterfowl — duck,  goose,  brant,  swan,  grebe Apr,  Uk^ept 

la  lalBBd  (1300-1907): 

eer,  iyeaiB Until  Jan.l, 

ray  ■qulrtel.  hare,  rabbit Jan.  l-Nov. 

nail  or  bobwbite.  ruOed  grouse  or  partridge,  woodcock Jan.  1-Nov. 

heasant,  G years UntilOet.  U 

■ove All  the  year. 

lack  dnckand  wood  dock Apr.  1-Aug. 

h  CamUna  (1902-1907): 

■eer  (see  exception) Jan.  l-Sept. 

EicefOm:  Beaufort,  Berkeley.  Charleston.  Clarendon,  Cotleton,  Darling- 
ton. Dotcbealer,  Florence,  Hampton,Horr7.Kershaw,Marlon,and  Marl- 
boro countiea Feb.  1-Aug.  1 

[nail,  partridge,  pbeasant,  wild  turkey,  woodcock  (see  eiceptiou) Mar.  l-Nov. 

sn.  Bamweli,  Beaufort.  Berkeley,  Charleaton.  Clarendon, 
'Chester,  Fsirfleld,  Oeoigelown.  Hampten.  IL,exiagton,  Oco- 
nee, and  Saluda  counties Apr,  l-Hov.  1 

loogollan  pheasant,  Syeara Until  Jan.  1, 

ti  DKkols  (1W»<19») : 

>eer.  elk,  buffalo,  mountain  abeep Dae.  1-Nov. 

tntelope.  lOyeaia UntUJan.  1, 

piall,  mffed  gronse.  aharp-talled  gnuse,  pinnated  grouse,  ptaliie  ehleken, 

woodcock Jaa.l-Sept. 

love All  the  year. 

•lover,  cnrlew Mayl6-8«pt 

^lane,  dock,  goose,  brant Hay  l-SspL 

icept  Apr.  1-16. 

Wue  deer  kept  In  confinement  may  be  killed  by  the  owner  at  any  time,  or  any  dMr  In] 

■  by  anj  penon  on  his  premlsee  nnder  permit  from  secietaty  of  Mata 


AS 


Close  Seasons  for  (hime — Continued. 
TenneHHee  (1903-1907):  CIommiom.  I  ^^^^ 

Deer  (except  FeutresH  Coiiuty,  Jan.  1-Dec.  1) Untfl  Oet  1, 19U.        )     ?it4c: 

Squirrel Mar.l-JimeL* 

Quail  or  partridge Mar.  1-NoT.  15. 

OrouHe,  pheasant  (except  Kngllsh  or  rinfn^<^<!^   phe*u<ant8),  wild   turkey,^ 

meadowlark Mar.  1-Nov.  1. 

PheuNant,  Engli><h  or  ringneck Jan.  1-Decl. 

Dove  (see exception),  teal,  wood  (summer)  duck Apr.  l^-Aug.  1 

Exrejition  •  Dove  in  Shelby  County Mar.  l-July  16 

Robin,  woodcock,  nnipe,  sandpiper,  plover,  tatler,  willet,  god  wit,  curlew, 
avocct,  marsli  blackbird,  rail,  coot,  mud  hen,  duck  (except  teal  and  wood 

duck),  goose,  brant,  swan Apr.  16-Oetl. 

TexAM  (1907): 

Deer  ( female  deer  and  8potte<l  fawn  prote<!te<l  all  the  year) Jan.  1-NoT.  L 

Antelope,  mountain  sheep,  5  years Until  July  1,  W12. 

Quail  or  partridge,  dove Feb.  1-NoT.  1. 

Prairie  chicken  or  pinnated  grouse,  pheasants  (Mongolian,  F3nglish),  6  yean..  Until  July  1,1912. 

Wild  turkey Apr.  1-Not.  1/ 

Utah  (1907): 

Deer  with  bonis  (see  exception") Nov.  1-Oct.l- 

Excejition:  Nonresident  not  permitted  to  kill  deer. 

Deer  without  horns,  elk,  antelope,  sheep,  any  introduced  game Until  Mar. 21, 1911 

Quail  (see  exceptions),  pinnated   grouse,   pheasants    (English,  Mongolian, 

Chinese) Alltheyew.  *   ■"" 

Ercci}twns:  Quail  in  Garfield,  Kane,  and  Washington  counties.  Feb.  1-Aug,l 

Quail  in  Davis,  Salt  Lake,  and  Weber  counties Oct.  2&-Oct.  14  V't-'- 

Partridge,  grouse,  prairie  chicken,  sage  hen,  pheasant,  mourning  dove Deo.  l-Aog.  1- 

Snii)e,  shore  birds,  duck,  goose,  brant,  swan Jan.  1-Oct  1. 

Vermont  (18D4-1906):  ^ 

Deer AWthejeuexd^^ 

Oct  21-27.  rf 

Moose,  caribou All  the  year. 

Gray  squirrel Dec.  l-8ept.  15. 

Hare,  rabbit May  1-Sept.  15. 

Quail,  ruflcd  groust^  or  partridge,  woodcock,  Knglish  snipe,  plover  (other  than 

upland) Dec  l-Sept.  15. 

Pheasant.  Englisli  j>artridgo Until  Oct.  1, 19W 

Dove All  the  year. 

Upland  plover Dec.  1-Aug.  1. 

D  u  c  k ,  goaso Jan.  l-Sept  1. 

VIrgrinia  «( 1903-1906): 

Deer Jan.  1-Oct  1. 

Squirrel: 

Alexandria  County  (gray) Until  Sept  1, 1910 

Isle  of  Wight  and  Southampton  counties  (gray  or  fox ) Jan.  1&-Aept.  1 

Kabbit: 

Acconiac  and  Northampton  counties Jan.  Ift-Nov.  16 

Alexandria.  Fairfax,  Fauquier,   U)udoun,  an<i   Prince  William  countieii. 

Jan.  1-Nov,  1 


<»  Special  squirrel  tteasons:  Benton,  Decatur,  Wilson,  Jan.  1-June  1;  Carroll,  Mar.  1-Jnne  15;  Carter^ 
Mar.  1-July  15;  Crockett,  Weakley,  Feb.  1-July  1;  Fayette,  Jan.  l^uly  15;  GIbeon  BoTler,  Feh.  l-Jone  1  ^ 
Hardeman,  Feb.  liWulyl.'):  Ilaywood,  Jan.  1-May  1;  Henderson,  Jan.  16-July  15;  Lauderdale,  Feb.  1^  - 
Tuly  1;  McNairy,  Madison,  Mar.  1-July  1;  Robertson,  Jan.  1-July  1;  Shelby,  Feb.  l-JunelSg  Stewart-:^ 
Feb.  1-Aug.  1;  Warren,  Mar.  1-Oct.  1.    Be<1ford,  Blount,  Cannon,  Clay,  Coffee,  Cumbexlaiid,  Diokaon 
Fentress,  Giles,  Greene,  Hickman,  Humphreys,  Jackson,  Knox,  Lawrence,  Lincoln,  London,  Manball 
Viaury,  Meigs,  Moore,  Overton,  Perry,  Pickett,  Putnam,  Rhea,  Sequatchie,  Sullivan,  Van  Bnien, 
Washington.  Wayne,  White,  Williamson,  unprotected. 

In  Chester,  Hardeman,  Hardin,  and  McNairy  counties  anyone  may  kill  flqulrrels  on  hla  own  iho] 
srty  at  any  time  for  his  own  use. 

ff  Special  wild  turkey  scatons:  Lauderdale,  Jan.  1-Nov.  1;  Dyer  (gobblers).  May  l-NoY.  1,  (hens)  Feb 
l-Nov.  1;  Clay,  Fentress,  (/verton,  Pickett,  May  1-Aug.  1. 

<*  Vide  opinion  of  assistant  attorney-general  of  Texas  dated  Sept.  17, 1907. 

<i  Deer  kept  in  private  game  preserves  may  be  killed  by  the  owners  at  any  time. 

«  Boards  of  sui>ervisor8  may  shorten  the  open  seasons  in  their  counties  and  make  other  leiUtoUoiii'  "^^b 
not  repugnant  to  law  "  and  may  include  in  such  protection  other  game  not  spedfloallj  mentlODed  itf^ 
this  section."    Code  1904,  sec.  2070a  as  amended  in  1906. 


Close  Seasons  for  Game — Continned. 

(190S-1906)— ContlnucKl.  Clo9e  §e(U(m$. 

Rabbit — Ck>iitlnued. 

Amelia,"  Charlotte,a  Oreenesville,  Spottsylvania,  and  Sussex  counties. 

Feb.  1-Oct.  1 

Buckingham  o  and  Cumberland  a  counties Feb.  15-Octt  16 

Caroline,  Essex,  Hanover,  Henrico,  and  King  William  counties. 

Feb.  1-Nov.  1 

Cheeterfleld  County Feb.  1-Sept.  1  * 

Culpeper  and  Orange  counties Jan.  15-Nov.  1 

Eliaibeth  City  County Feb.  1-Nov.  15 

Halifax  County Feb.  l-Ckit.  16 

James  City  and  York  counties,  town  of  Williamsburg Feb.  16-Nov.  16 

Nottoway  County Jan.  1-Bept.  1 

Bhenandoah  County Mar.  1-Nov.  1 

Stafford  County Feb.  l-8ept.  15 

Opossum: 

Halifax  County Feb.  1-Oct.  15 

Quail  or  partridge,  pheasant  or  grouse,  wild  turkey,  v^oodcock  (see  excep- 
tions)   -Feb.  1-Nov.  1. 

BxeeptioTu:  West  of  the  Blue  Ridge Jan.  l-Nov.  1 

Accomac  and  Northampton  counties  (pheasant,  grouse — 5  years). 

Until  Mar.  14, 19W 

Pheasants  (English,  Mongolian),  5  years Until  Jan.  1, 1909. 

I>ove All  the  year. 

Robin Mar.  1-Dec.  16. 

'^Pe  (except  Wilson  and  robin  snipe),  sandpiper,  plover  (except  black-breasted 
S^>een-headed,  and  white),  willet,  tatler, rail  (except  sora),  gallinule,  mud  hen. .  Jan.  1-July  20. 

Summer  or  wood  duck Jan.  1-Aug.  1. 

Winter  waterfowl Apr.  l-Oct  Ib.b 

^m^hingt4>iko  (1903-1907): 

Deer  (see  exception) Dec.  1&-Sept.  16. 

ExeepHons:  Deer  on  islands,  except  those  containing  game  preserves. 

Nov.  1-Oct.  1. 

Spotted  fawn All  the  year. 

Mk Until  Oct.  1, 1916. 

Xf cose,  caribou,  antelope,  sheep,  goat  (males) Nov.  1-^pt.  16. 

^oose,  caribou,  antelope,  sheep,  goat  (females) All  the  year. 

t^nail  westof  Cascades Jan.  1-Oct.  1 

<iuail  east  of  Cascades,  5  years Until  Sept.  15, 1906 

Bobwhite  quail,  Chinese  or  Mongolian  pheasants  in  Okanogan  County. 

Until  Sept.  30, 1912. 
Partridge,  grouse,  prairie  chicken,  sage  hen,  native  pheasant,  ptarmigan  (ex- 
cept east  of  Cascades,  Nov.  1&-Aug.  15;  prairie  chicken  in  Kittitas  County, 

Oct.  l-Sept  10) Jan.  1-Sept.  1. 

Pheasants  (Chinese,  Mongolian  or  other  imported  pheasant) Jan.  1-Oct.  1. 

Dove All  the  year. 

Snipe,  sand-hill  crane,  duck,  swan  (see  exception) Mar.  1-Sept.  1. 

Exception:  Ooose,  brant,  or  other  waterfowl  on  Columbia  and  Snake 
rivers,  or  within  half  a  mile  of  their  shores,  in  Columbia,  Douglas, 
Franklin,  Garfield,  Klickitat,  Kittitas,  Walla  walla.  Whitman,  and  Yakima 

counties All  the  year. 

Ooose,  brant  (except  a.s  above ) May  1-Sept.  1. 

Plover,  rail Mar.  1-Aug.  15. 

^^Kt  TlrglnU  ( 1903) : 

Deer  (except  spotted  fawn,  protected  all  the  year) Dec.  16-Oct.  16. 

Squirrel,  rabbit Jan.  l-Sept  16. 

Quail  or  Virginia  partridge Dec.  20-Nov.  1. 

Ruffed  grouse,  pheasant,  pinnated  grouse  or  prairie  chicken,  wild  turkey Dec.  15-Oct.  16. 

Dove All  the  year. 

Woodcock Nov.  2-Jaly  15. 

Snipe July  1-Mar.  1. 

Dock,  goose,  bran  t Apr.  1-Oct.  1. 

« Young  rabbits  or  hares  may  be  killed  or  captured  June  1-Ang.  1  in  Amelia  and  CSiarloite  ooiuh 
^'^  and  June  1-Oct.  15  in  Buckingham  and  Cumberland  counties. 

^Wildfowl  can  not  be  hunted  on  Wednesdays  and  Saturdays  on  Back  Bay,  Prinoeas  Anne  €K 
«Oii  Menwr  Island,  Lake  Washington,  game  animals  and  birds  are  protected  all  the  year. 


Clo§e  Setuon&for  Game— Oontinaed. 

iTlsooiiBln  (1898-1907): 

Deer  (see  exceptions) 

Exceptions:  D(K>r  €k)niity,  5  yean Until  Nor.  11, 1013 

Adams,  Brown,  C^lnmet,  Ck>Iumbia,  Crawford,  Dane,  Dodge,  Fond  dn 
Ijblc,  Grant,  Green,  Green  Lake,  Iowa,  JefiferBon,  Juneau,  Kenoeha, 
Kewaunee,  La  Crosae,  Lafayette,  Manitowoc,  Marquette,  Milwau- 
kee, Monroe,  Outagamie,  Ozaukee,  Racine,  Richland,  Rock,  Sauk, 
Sheboygan,  Vernon,  Walworth,  Washington,  Waukesha,  Waushara, 
and  Winnebago  counties All  the  year 


CUmteamu. 
Deo.l-Nov.lL 


Moose 


Squirrel  (gray,  black,  fox),  rabbit 

Quail,  pheasants  (Chinese,  English,  Mongolian),  8  years j. 

Partridge,  woodcock,  snipe,  plover 

Prairie  chicken,  grouse  in  Adams,  Barron,  Burnett,  BuflEalo,  Chippewa,  Clark, 
Cniwford,  Dodge,  Dunn,  £au  Claire,  Grant,  Iowa,  Jackson,  Juneau,  Lafay- 
ette, Marquette,  Monroe,  Pepin,  Polk,  Portage,  Richland,  Rusk,  Sawyer,  St 
Croix,  Vernon,  Washburn,  Waushara,  and  Wood  counties Oct.  15-Oct.  1 

Prairie  chicken,  grouse  in  rest  of  State Until  Sept.  2, 1916 

Turtle  dove,  swiin 

Kail  or  rice  hen ,  duck,  coot  or  mud  hen 

Goose,  brant 

Wyoiiiing  (19(»-1907): 

Deer,  elk,  antelope,  mountain  sheep 

Moose,  a  years 

Quuil  (bobwhite,  California,  Mexican),  Mongolian  pheasant,  6  years 

Partridge,  grouse,  prairie  chicken,  sage  chicken 

Dove,  swan 

Snipe,  plover,  green-shank,  tatler,  godwit,  curlew,  avocet,  or  other  wader, 

duck,  goose,  brant 

Alberta  CI  (1906-7): 

Deer,  moose,  caribou 

Elk  or  wapiti 

Antelope 

BulTalo 

Mountain  sheep,  mountain  goat 

Grouse,  partridge,  prairie  chicken,  ptarmigan,  pheasant  (except  English) 

English  pheasant 

Crane,  snipe,  sandpiper,  plover,  curlew,  shore  bird,  rail,  coot 

Duck,  goose,  swan 

British  Columbia '>  a>S98-]905): 

Doer  (except  fawns),  sheep  (except  ewes  and  lambs),  goat 

Fawns,  ewes,  and  lambs 

Bull  elk  or  wapiti,  bull  moose,  bull  caribou,  hare 

Females  and  young  of  elk,  moase,  and  caribou 

Quail,  English  partridge,  pheasant,  swan,  and  all  imported  game  birds 

Grouse,  prairie  chicken,  ptarmigan  (see  exception) 

Exception:  Grouse  and  ptarmigan  north  of  latitude  65° Apr.  1-Sept.  15 

J*nii>e,  plover,  duck  (see  exception) 

ExceptUm:  Duck,  north  of  latitude  Sft® Apr.  1-Sept.  15 


Alltheyetr. 
Mar.l-Septl. 
UntU  Oct  1,191^ 
Decl-Septl. 


All  the  year. 

Jaiul-SepiL 

Mayl-SeptL 

No>T.16-8ei)t.l&. 
Until  Sept  1&,19U. 

Until  Sept  1,  ISIS. 
Sept  16-Aiig.  !• 
All  the  year. 

May  1-Sept  I 

Dec  1-NoT.  1. 
Until  Nov.  1,1910. 

Nov.  1-Oct  I. 
All  the  year. 
Until  Oct  1,1909. 
UntUSeptl5,19O0- 
All  the  year. 
Jan.  l-6ept  L 
Jan.  1-Aug.  2S. 

Dec.  15-43ept  1. 
All  the  year. 
Jan.  l-8ept  1. 
All  the  year. 
All  the  year. 
Jan.  1-fiept  1. 

Har.  1-Bept  1. 


a  Except  for  elk  and  buffalo  the  seasons  here  given  do  not  apply  to  that  pcfftion  <rf  the  Province 
north  of  latitude  65°. 

^The  lieutenant-governor  is  empowered  to  make  further  restrictions  in  these  ■twy^fiw.  Reddent 
[ndians  (nonresidents  not  allowed  to  hunt)  and  farmers  in  "  unorganized  diitrioti"  may  kill  deer  for 
immediate  use  as  food,  but  Indians  can  kill  docs  and  fawns  only  Aug.  1-Feb.  1;  free  mlnen  whfle 
[engaged  in  placer  mining  or  prospecting  in  unorganized  districts,  and  surveying  or  '*"glnfffir*"g 
patties  engage<l  in  their  duties  may  kill  any  game  for  food.  By  proclamation  of  March  SI,  IMM,  the 
lieutenant-governor  in  council  declared  that  "all  that  portion  of  the  Province  not tnclnded  within 
my  municipality,  except  the  Kamloops,  Okanagan,  Similkameen,  Greenwood,  and  Orand  Vraki 
Electoral  Districts,  shall  be  defined  as  an  unorganized  district  within  the  meaning  of  the '  Game 
Protection  Act,  1898.'  "  The  following  special  seasons  have  been  made  by  orden  in  oonndl:  In  the 
municipalities  of  Chllliwack  and  Kent  (Agassiz)  no  birds  may  be  shot  before  October  Ifl^  1907;  in 
[)kanagan  electoral  district  prairie  chickens,  willow  grouse,  and  blue  grouse  are  piotoetad  nntU 
bember  1. 1910;  and  in  the  Lillooet  and  Cariboo  electoral  distdoti  the  open  w&uobl  lor  «*iiftftln 
iloiee  November  14  in  each  year. 
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dose  Seasons  for  Game — Oontinue<l. 

itoba  (1902>1907):  Close  aeagoM. 

)eer,  elk  or  wapiti,  moose,  caribou  or  reindeer,  antelope  or  cabri  (males) Dec.  15-Dec.  1. 

females  and  young  of  foregoing  species  and  bison  or  buffalo All  the  year. 

^uail,  woodcock,  snipe,  sandpiper,  plover  (except  upland  plover)  Jan.  1-Aug.  1. 

}rouse,  partridge,  prairie  chicken Nov.  1-Oct.  1. 

>ove All  the  year. 

Pheasant,  6  years Until  Oct.  1 ,  1909. 

Jpland  plover Jan.  1-July  1. 

>uck Dec.  1-Sept.  1. 

r  Brunswick  (1899-1905): 

[>eer,  moose,  caribou  (cow  and  calf  moose  and  cow  caribou  all  the  year) Dec.  1-Sept.  15. 

Partridge Dec.  1-Sept.  16. 

Pheasant All  the  year. 

IVoodcock,  snipe,  teal,  wood  duck,  dusky  or  black  duck,  goose,  brant Dec.  2-Sept.  1. 

shore  or  other  birds  on  beaches,  islands,  or  lagoons  bordering  tidal  waters  of 
Northumberland  Strait,  Gulf  of  St.  Lawrence,  and  Bay  of  Chaleur Jan.  1-Sept.  1. 

rfoondland  a  (1902-1906): 

Elk,  moose,  10  years Until  Jan.  1, 1912. 

Caribou  (except  in  a  special  region  near  Grand  Lake,  all  the  year) Feb.  1-Oct.  21.6 

Ptarmigan,  willow  grouse  or  partridge,  any  grouse Jan.  12-Oct.  1. 

Snipe,  plover,  curlew,  or  "other  wild  or  migratory  birds  (except  wild  geese)*'.  Jan.  12-Aug.  21. 

It  ScotiA  (1900-1907): 

Deer,  caribou,  5  years Until  Oct.  1, 1910. 

Moose  (see  exception) Dec.  1-Oct.  1. 

Exception:  Cape  Breton  Island  until  Oct.  1, 1915.   Calf  moose  under  1  year. . 

All  the  year 

Hare,  rabbit Mar.  1-Nov.  1. 

Ruffed  grouse  or  partridge  (see  exception) Nov.  1-Oct.  1. 

Exception:  Cape  Bretr)n  Island  ruffed  grouse  and  spruce  partridge,  4  years. 

Until  Oct.  1, 1911 

Spruce  partridge  [see  exception  above),  sharp-tailed  grouse,  ptarmigan,  black- 
cock, capercailzie,  chukar  partridge,  pheasant,  woodcock,  snipe,  curlew, 

plover,  teal,  blue-winged  duck  (see  exception)  wood  duck Mar.  1-Sept.  1. 

Exception:  Cumberland  Co.  (blue- winged  duck) May  1-Sept.  1 

tario  c  (1907): 

Deer  (young  protected  all  the  year) Nov.  16-Nov.  l.<* 

Elk  or  wapiti All  the  year. 

KCoose,  caribou,  or  reindeer  (see  exception ) Nov.  16-Oct.  I6.« 

Exception:  Female  moose  and  young  moose  and  caribou All  the  year. 

k)uirrel  (black  or  gray) Dec.  2-Nov.  1. 

Jare  / Jan.  1-Oct.  1. 

^uail,  wild  turkey Dec.  2=Nov.  1. 

}roase,  pheasants,  prairie  fowl,  partridge,  woodcock Dec.  16-Sept.  15. 

:apercailde Until  Sept.  16, 1909. 

toipe,  plover,  rail,  other  shore  birds  or  "waders" Dec.  16-Sept.  1. 

)oTe.. Alltheyear.a 

soose,  swan May  1-Sept.  15. 

>ack  and  other  waterfowl  (except  goose  and  swan) Jan.  1-Sept.  1. 

ice  Edward  Island  (1906-1907): 

3are,  rabbit Mar.  l-Sept.  1. 

Partridge.... UntU  Oct.  1,1908. 

KTild  turkey,  plover,  curlew Jan.  1-July  16. 


stipendiary  magistrates  may  In  their  respective  districts  prohibit  destruction  of  hares  and  rabbits 

peciflcd  terms. 

Except  Aug.  1-Oct.  1. 

Jeutenant-governor  iu  council  may  alter  close  seasons  in  region  north  and  west  of  French 

ir,  Lake  NIpissing,  and  Mattawa  River,  and  in  the  vicinity  of  Rondeau  Park,  and  dose  for  a 

lite  period  seasons  for  any  game  animal  or  nonmigratory  game  bird  whose  numbers  have 

Inished. 

*et90DB  who  put  or  breed  deer  on  their  own  lands,  and  their  licensees,  may  hunt  such  deer  Oct. 

)V.16. 

kmth  of  the  Canadian  Pacific  R.  R.,  between  Mattawaand  the  Manitoba  boundary,  Nov.  16-Noy.  1 

k>ttoDtail  rabbits  (wood  hares)  may  be  killed  during  close  season  when  damaging  trees  or  shmbiU 

fnder  act  for  i^otection  of  Insectivorous  birds.  Rev.  Stats.  1897,  ch.  289,  sec.  8. 
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Cloee  Becuongfor  Oame — Ck>iitiiiiied. 

Prince  £dward  Island  (1906-1907)— Continued.  OUm  mmm. 

Woodcock,  snipe Jan.  l-8ept.  1. 

Yellowlegs,  shore  and  other  birds  along  beaches  or  tidal  marshes,  teal,  black, 

orbluewinged  duck Jan.  l-Ang.20. 

Goose May  lO-Sept  15. 

Brant Jnne  10-Oct.  1. 

Quebec  (189<>-1906): 

Zone  1.  «  Deer,  moose  (see  exceptions) Jan.l-Septl. 

Exceptums:  In  Ottawa  and  Pontiac  counties Dec.  1-Oct.  1 

Cow  moose  and  young  deer  and  moose All  the  year 

Caribou  (young  protected  all  the  year) Peb.  l-8cptl. 

Hare ^ —  Feb.  1-DecL 

Bear July  l-Aug.  20. 

Birch  or  swamp  partridge Dec.  15-SeptL 

White  partridge  or  ptarmigan Feb.  1-Nov.  L 

Woodcock,  snipe,  sandpiper,  plover,  tatler,  curlew Peb.  l-8ept  1. 

Widgeon,  teal,  duck,  sheldrake Mar.  l-8ept.  1.* 

Zone  S.  Close  seasons  same  as  in  Zone  1,  except  as  follows: 

Caribou Mar.  1-Sept.l. 

Uare Mar.  1-Oct  15. 

Birch  or  swamp  partridge Feb.  l-6ept.  15. 

White  partridge  or  ptarmigan Mar.  1-Nov.  15. 

Saskatchewan c  (1905-7): 

Deer,  elk  or  wapiti,  moose,  caribou  (females  and  young  all  the  year) Dec.  15-Dec.  L 

An  telope  ( young  all  the  year) Nov.  16-Oct.  1. 

Buffalo All  the  year. 

Grouse,  partridge,  prairie  chicken,  ptarmigan Dec.  1-Sept  16. 

English  pheasant All  the  year. 

Crane Jan.  1-Ang.  1. 

Snipe,  sandpiper,  plover,  curlew,  shore  birds,  rail,  coot,  duck,  goose,  swan Jan.  1-Sept  1. 

Unorganized  Territories^'  (Keewatin,  etc.),  1894: 

Deer,  elk  or  wapiti,  moose,  caribou,  mountain  sheep,  mountain  goat Apr.  1-Dec  1.^ 

Musk  ox Mar.  20-Oct.  15. 

Grouse,  partridge,  prairie  chicken,  pheasant Jan.  l-8ept  1. 

Duck,  goose,  swan Jan.  15-8ept.  1. 

Yukon/ (1901): 

Deer,  elk  or  wapiti,  moose,  caribou,  mountain  sheep,  mountain  goat,  musk  ox.  Jan.  1-Oct.  1. 

Bison  or  buffalo All  the  year. 

Grouse,  partridge,  prairie  chicken,  ptarmigan,  pheasant Jan.  15-Oct.  1. 

Snipe,  sandpiper,  crane,  duck,  goose,  swan Jane  1-Sept.  1. 

a  Zone  No.  1  comprises  the  whole  Province,  except  that  part  of  the  comities  of  Chicoutimi  and 
Sagucnay  east  and  north  of  the  river  Sagruenay.  Zone  No.  2  comprises  the  excepted  part  of  said 
counties. 

fr  Inhabitants  of  Zone  2  and  Gasp4  County  may  take  these  birds  for  food  at  any  season  except 
Junel-Aug.  1. 

c  Lieutenant-govemor-in-council  may  extend  close  seasons  over  current  year  within  limits  on 
petition  of  6  game  guardians. 

d  Indians,  inhabitants,  and  travelers,  explorers,  and  surveyors  in  need  of  food  exempt.  GoTemor 
in-council  may  alter  seasons. 

«  Except  July  15-Oct.  1. 

/  Indians,  explorers,  surveyors,  prospectors,  miners,  and  trayelen  in  need  of  food  are  exempt 
Commissioner-in-council  may  alter  seasons. 
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SmPHXirT  OF  GAME. 

Shipment  is  the  most  important  feature  of  the  traffic  in  game.  It 
bas,  likewise,  a  marked  effect  upon  the  perpetuation  of  game,  and 
when  permitted  without  limitation  is  a  great  factor  in  its  rapid 
destruction.  A  realization  of  this  fact  has  induced  many  of  the  States 
to  prohibit  export  of  all  or  certain  kinds  of  game  and  in  a  few  instances 
all  transportation  even  within  the  State.  The  subject  may  be  conven- 
iently considered  under  the  following  subheads:  ''Federal  laws," 
"Marking  packages,'*  and  "State  laws  prohibiting  export." 

FEDEBAI.  LAWS. 

Federal  laws  for  the  protection  of  game  comprise  the  statutes  regu- 
lating interstate  commerce  in  game  and  the  importation  of  birds  from 
foreign  countries  and  those  providing  for  the  protection  of  birds  and 

fame  on    territory  under  the   immediate  jurisdiction  of  the  United 
tates. 

They  comprise:  (1)  The  Lacey  Act,  regulating  the  importation  of 
^me  and  its  shipment  from  one  State  to  another;  (2)  the  tariff  act, 
imposing  duties  on  game,  skins,  and  feathers  imported  from  foreign 
countries;  (S)  the  act  regulating  the  introduction  of  eggs  of  game 
birds;  (4)  game  laws  of  the  District  of  Columbia,  Alaska,  and  the 
Indian  Territory,  and  (5)  provisions  for  protecting  birds  in  the 
National  parks,"  National  forests,  and  other  Government  reservations. 
These  laws  are  more  fully  discussed  in  Bulletin  No.  16  of  the  Biolog- 
ical Survey,  entitled  "Digest  of  Game  Laws  for  1901"  (pp.  69-79). 
The  full  text  of  several  may  be  found  in  various  circulars  published 
by  the  Biological  Survey:  Circular  No.  '29  (1900)  contains  the  Lacey 
act,  Circular  No.  34  (1901),  the  game  laws  of  the  District  of  Colum- 
bia, and  Circular  No.  42  (1904),  the  Alaska  game  law,  with  regulations 
for  1904,  which  are  still  in  force. 

MABEING  PACKAGES. 

Section  4  of  the  Lacey  Act  requires  every  package  containing  game 
animals  or  birds  when  shipped  by  interstate  commerce  to  be  clearly 
marked  so  as  to  show  the  name  and  address  of  the  shipper  and  the 
nature  of  the  contents.  The  laws  of  Colorado,  Connecticut,  Louisiana, 
Michigan,  Mississippi,  Montana,  Nebraska,  North  Carolina,  Ohio, 
Oregon,  South  Carolina,  Wisconsin,  New  Brunswick,  and  Ontario 
likewise  require  each  package  of  tish  or  game  to  bear  a  statement 
indicating  the  contents.  Such  general  statements  as  "game"  or 
"birds"  are  not  sufficient  to  show  the  nature  of  the  contents;  the  kind 
of  game  should  l>e  shown,  and  also  the  amount  in  the  package. 

Some  of  the  State  laws  are  very  explicit  on  the  subject  of  marking. 
Nebraska  requires  all  packages  to  be  labeled  with  the  address  of  the 
consignor  and  the  amount  of  each  kind  of  game  contained  in  the 
package,  and   provides  a  fine   of  $10  to  $60  for  oihission  of  these 

«The  law  governing  the  Yellowstone  Park  prohibits  any  T)er8on,  or  any  stage, 
ezpreefl,  or  railway  company  from  receiving  for  transportation  animals,  birds,  or  fish 
tiiken  in  the  park,  under  a  pemdty  not  exceeding  $300.     (2S  Stat.  L.,  ch.  72,  sec.  4.) 
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details.  Ohio  and  North  Carolina  have  similar  requii'ements.  Mich- 
igan re<|uir(ss  all  packages  of  game  to  be  plaiqly  marked  on  Uie  outtiide 
with  the  names  of  the  consignor  and  consignee,  the  initial  point  of 
billing  and  destination,  and  an  itemized  statement  of  the  quantity  of 
giinwi  contained  therein.  South  Carolina  re(juires  the  names  of  con- 
sij^nor,  consignee*,  and  owner,  and  a  description  of  the  contents. 
Wisconsin's  roiiuiroments  are  similar,  and  heavy  penalties  are  provided 
for  violation.  Mississippi  directs  that  the  package  bear  the  names  of 
consignor  and  consignee  and  an  itemized  statement  of  the  species  of 
game,  and  further  provides  that  the  contents  must  l>e  packea  so  fus  to 
}>e  i-(»a(lily  seen.  In  Louisiana  and  Ontario  packages  must  also  be 
nijifU*.  so  as  to  show  the  contents,  besides  bearing,  on  the  outside,  a 
description  of  the.  cont<Mits  and  the  names  and  addresses  of  owners. 
Several  States  re(juirc  big  game  and  game  birds  carried  b}'  sportsmen 
to  be  marked  with  the  owner's  name,  shipped  as  bs^gage,  and  trans- 
ported open  to  view. 

Itailroad  and  express  companies  should  call  the  attention  of  their 
ag(»nts  to  these  provisions,  and  insist  that  all  packages  be  properly 
nijirked  l)efore  shipment.  In  Nebraska,  South  Carolina,  and  Wis- 
consin eonmion  carriers  are  prohibited,  under  heavy  penalties,  from 
receiving  consignments  of  game  not  properly  labeled.  In  Texas  they 
may  (^xamine  suspected  packages,  and  m  Arkansas  they  may  cause 
them  to  be  openea  when  necessary,  and  may  refuse  packages  supposed 
to  contain  iish  or  game  for  export.  In  Michigan  and  Wisconsin 
pa<•kag(^s  of  fish  or  game  may  be  broken  open  by  game  wardens,  and 
if  not  properly  marked  may  be  confiscated. 

STATE  LAWS  PROHIBITING  EXPORT. 

Since  th(*.  constitutionality  of  the  Connecticut  statute  prohibitin 
exp(Mt  of  certain  game  was  established  by  the  Supreme  Court  in  1896 
none X  port  laws  have  been  generally  adopted,  ana  at  the  present  tim^ 
e\  rry  Stat<*  proliil)its  th(^  export  of  certain  kinds  of  game.  (See  fig^ 
1,  p.  /{»>.)  In  some  States  sportsmen  are  allowed  to  carry  a  limiteC^ 
amount  of  game  out  of  the  State  under  special  restrictions,  and  excep 
tions  to  the  laws  prohibiting  export  are  also  made  in  the  case  of  birdj^ 
and  animals  intended  for  propagation. 

K(».strictions  on  shipment  from  the  State  have  now  become  so  strin^ 
giint  that  all  the  States  and  Territories  west  of  the  Mississippi  River:: 
(except  two  prohibit  export/)f  all  game  protected  by  local  laws.  09 
the  two  exct»ptions,  Iowa  prohi])its  export  of  all  game  but  shore  birds,^ 
and  Wyoming  export  of  certain  species.  East  of  the  Mississippi  sim- 
ilar laws  are  in  force  in  nearly  all  of  the  States  north  of  the  Ohio  andJ 
Potomac  rivers,  and  also  in  Alabama,  Mississippi,  Tennessee,  Virginia^ 
and  West  Virginia.  The  export  of  most  if  not  all  protected  garnet 
taken  w  ithin  tiie  State  is  prohihited  in  all  these  States  except  Alassa— 
chn>ett>,  Ilhode  Island,  Connecticut,  New  Jersey,  Delaware,  Maryland^ 
and  Illinois,  and  in  these  export  of  certain  kinds  of  game  is  illegal. 

Deer  c^n  bevlawfully  exported  from  only  six  States — Delaware 
(where  they  do  not  occur),  Ueorgia,  Kansas,  Kentucky,  North  Caro-^ 
lina,  and  Ohio.     The  export  of  deer  hides  is  prohibited   by  special 

oGwr  r.  Connecticut,  161  U.  S.,  519. 
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ovisions  in  the  laws  of  Alaska,  California,  Florida,  Wyoming, 
itish  Columbia,  and  Ontario;  Wisconsin  limits  the  export  of  green 
les  to  the  period  from  November  13  to  December  3  of  each  year; 
ashington  and  British  Columbia  prohibit  killing  deer  for  hides; 
•egon  makes  all  hunting  for  hides  dependent  on  permission  of  the 
ate  game  and  forestry  warden;  and  New  Brunswick  and  Newfound- 
id  allow  shipment  of  green  hides  only  under  license. 
Among  game  birds  the  most  general  prohibition  is  that  of  the 
port  of  quail,  which  is  now  in  force  in  every  State  and  Territory, 
th  two  exceptions.  In  one  of  the  excepted  States,  Wyoming,  quail 
not  occur;  m  the  other,  Maryland,  several  counties  prohibit  their 
port.  A  number  of  States  permit  imported  birds  to  be  exported, 
wever,  and  Colorado,  Illinois,  and  Montana  allow  quail  to  be  shipped 
:>m  the  State  under  permit.  Besides  (hese  exceptions,  23  States, 
[eluding  Oregon  (see  table),  permit  nonresident  hunters  to  take  a 
uited  numl)er  of  birds  out  of  the  State;  Maine,  Montana,  South 
ikota,  Vermont,  Virginia,  Wyoming,  British  Columbia,  and  New 
runswick  grant  the  same  privilege  to  resident  hunters. 
Special  attention  is  called  to  the  following  table,  which  contains  a 
at  of  the  game  prohibited  from  export  by  each  State  and  Territory: 

■ 

ExjHJTi  of  Gatne  l^ohihited. 
labama: 
Deer,  squirrel,  quail  or  partridge,  ruffe<l  grouse  or  pheasant,  imported  pheasant  or  other  imported 
game  bird,  wild  turkey,  dove,  rail,  c^wt  or  mud  hen,  woodcock,  snipe,  sandpiper,  curlew,  shore 
birds,  duck,  goose,  brant,  swan. 

Exceptions:  Nonresident  licensee  may  take  with  him  or  have  carried  to  him,  openly,  game 
lawfully  killed  by  him.  State  game  and  fish  commissioner  may  issue  permit  to  any  person 
to  capture,  kill,  or  export  gume  birds  at  any  time,  dead  or  alive,  for  scientific  or  propagating 
purposes;  feefl. 


Deer,  moose,  caribou,  mountain  sheep,  mountain  goat,  wild  birds  or  any  parts  thereof. 

Exception:  Specimens  and  trophies  may  be  exported  under  restrictions  imposed  by  the 
Secretary  of  Agriculture.a 

Deer,  elk,  antelope,  sheep,  goat,  quail,  bobwhite,  partridge,  grouse,  pheasant,  wild  turkey,  snipe, 
rail,  duck,  goose,  brant. 


All  game  except  rabbits,  which  must  be  shipped  open  to  view. 

Deer,  deerskins,  quail,  partridge,  grouse,  prairie  chicken,  sage  hen,  pheasant,  dove,  wild  pigeon, 
shore  Mids,  plover,  snipe,  rail,  curlew,  ibis,  duck. 
itorados 
Deer,  elk,  antelope,  bison,  buffalo,  sheep,  quail,  partridge,  gprouse,  ptarmigan,  prairie  chicken, 
chicken,  pheasant,  wild  turkey,  dove,  pigeon,  snipe,  curlew,  crane,  duck,  goose,  brant. 


swan^  waterfowl. 

Exception:  Game  may  be  exported  under  permit  from  game  commissioner  if  permit  be 
attached  and  package  plainly  marked  s^)  as  to  show  nature  of  contents.    The  following  fees 
are  charged  for  export  permits:  Elk,  $10:  deer,  $5;  antelope,  |5. 
'^uieettcut: 

Quail,  ruffed  grouse,  woodcock. 
»laware: 

Rabbit,  quail,  partridge,  woodcock  (nonresidents  also  prohibited  from  shipping  Bnglish  snipe). 
orida: 
Deer,  deer  hides,  quail  or  partridge,  wild  turkey  from  county. 


Quail  or  partridge. 


aSee  Circular  No.  42,  Biological  Survey,  U.  8.  Department  of  Agriculture,  1904. 
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Export  of  Otnne 


Idaho: 

Deer,  elk,  moow,  caribou,  antelope,  bulbilo,  mountain  iheep,  nKmntain  goat.  ttatH,  panrUJ^e 

ffToiu»6,  prairie  chicken,  sage  hen,  Mongolian  pheaaant,  dove,  plover,  snipe,  dock,  gooat,  svac 

Exception:  Any  hunter  may  export,  under  hunting  license,  animals  lawfaDT  taken;  but 

oach  shipment  most  be  accompanied  by  a  sworn  stat^nent  of  niunber  and  date  of  Ucemeixi'l 

fact  that  game  was  not  procured  contrary  to  law. 

IlUnoiH: 

Hqiiirrcl,  qoail,  mfled  grouse,  oinnatcd  grouse,  prairie  chicken,  pheaaant,  wild  toitey,  dart 
gftoae,  brantf  taken  in  the  State. 

ExreptLon:  Game  may  be  exported  under  license  from  the  State;  nonxesidaDt  mij  taks  ban 
Htate  60  birds  killed  by  himself,  if  earned  openly  for  inq>ectkm. 
Indiana: 

Deer,  quail,  grouse,  prairie  chicken   pheasant,  wild  turkey,  woodcoek,  dnck,  goose,  brut,  tixl 
other  waterfowl. 

Exception:  Nonresident  may  take  from  State  16  birds  killed  by  himself,  if  carried  openlvior 
inspection,  together  with  nis  liceAe,  or  46  if  he  has  hunted  for  8  or  mare  days  cooneotiTelT. 
Indian  Terrltoryt 

"  £7ery  person  other  than  an  Indian  who  hunts,  traps,  takes,  or  destroys  any  game  enept/urnlr 
Hstence  in  the  Indian  country,  shall  forfeit  all  traps,  guns,  and  ammunition  in  his  povesloDttDd 
Rhall  be  liable  in  addition  to  a  penalty  of  riOO."    (Rev.  BUt.  U.  B.,  187S,  sec.  ZU7.) 
Iowa: 

8r|uirrel,  quail,  ruffed  grouHe,  pinnated  g  rouse,  prairie  chicken,  pheasant,  wild  turkey,  woodcock 
duck,  goofle,  braut. 

tlx/^tytif/n:  Nonresident  may  take  from  State  not  more  than  26  game  birds  or  animals  killed 
x>y  himself,  if  carried  openly  for  inspection. 
KariHUM: 

(^uail,  i»irtridge,  Kroufic,  prairie  chicken,  pheasant,  dove,  plover,  duck,  goose,  brant. 
K  fill  lucky: 

(^ijfiil,  i^artridKO,  grouse,  pheaRaitt,  wild  turkey,  killed  in  the  State. 
I^iuJhlaiia: 

De<:r,  t-quirrel,  quail,  prairie  chicken,  wild  turkey,  dove,  grosbec,  woodcock,  snipe,  siuf  b^* 
chorook,  Handpipcr,  plover,  tatler,  curlew,  papubotte  (upland  plover),  rail  (mud  hen),  gallinol^' 
vtyiA.  '  fwHile  d'eaii},  duck,  gooHC,  brant,  8wan,  taken  in  the  State. 
Kj-cfpti/m:  A  Hportsmun  may  carry  with  liim  out  of  the  State  1  deer  and  12  birds  of  each  kii^^ 
Main*?: 

lief.i,  liKXJse,  quail,  ruflcd  grouse,  pheasant,  capercailzie,  black  game,  plover,  woodcock,  snip^' 
MiiidpiiMT,  wo<k1  duck,  dusky  or  black  duck,  teal,  gadwall  or  gray  duck,  mallard,  widgeon  ^ 
hu  Ulimte,  Hhoveler,  piutail  or  8{>rigtail,  redhead,  scaup  or  greater  bluebill,  lesser  scaup  or  le^^ 
bluebill,  goldeu-cyc  or  whistler,  buflle  head,  ruddy  duck  or  broadbilL 

Hrrcidumti:  A  rcHideiit  of  the  State  may  export  1  dt^r  in  a  season  if  <^>en  to  view,  tsgged 
Hhow  name  and  addrcKs  of  owner  and  accompanied  by  him,  and  under  shipping  licemf^ 
mtftyt:,  ft  partrldgcH,  10  woodcock,  and  10  ducks  lawfully  killed  by  himself.    A  nonresident  n*-^ 
*ix\>itix  uiKler  hunting  license  1  moose  and  2  deer  lawfully  killed  by  hinl8el^,  and  may  ta*  '^ 
home  10  partridgeii,  10  duck^,  and  10  woodcock.    Any  person  may  export  a  pair  of  game  H^^ 
linder  a  hi^rcial  60-eent  lieense. 
Maryland:  Otunfy  prorittirms,  as  follows: 

All<:Kany— (^iiail,  pheasant,  wild  turkey,  woodcock. 

Anne  Arundel— S^iuirrel,  rabbit,  quail,  i)artridge,  pheasant,  woodoock,  snipe,  plover  from  ooun  "^ 

Hiiltlmon; — l*artridK<',  pht-asant,  wcMxlcock 

Culvert— iiabbit,  partridge,  w«Hjdcock  from  county  (for  sale,  barter,  or  trade). 

f ^aroliiii: — iUtlihit,  <iijail,  partridge,  woodcock  from  county. 

I>orchf-ter— .Squirn:l,  rabbit,  quail,  partridge,  woodcock,  dove. 

Errt ptitrii :  Twelve  quail  or  partridges,  6  siiuirrels,  rabbits,  woodcock,  and  doves  may 
taken  out  of  the  county  as  i>crHonal  baggage,  if  carried  openly  and  not  intended  for  sale. 
Kri'di-rlek— S<iuirTel,  partridge,  pheasant,  woodcrock  from  county. 
Kiiit— Hquirrel,  rabbit,  and  all  birds  from  county  (lor  sale,  except  under  Uoense). 
Montgorniiry-  Tartridge,  pheasant,  wild  turkty  from  county  (for  sale). 
'^M((  II  Anne  — iCjLbhit,  partrlrlge,  woodcock  from  county  (for sale). 

(Hoinei-'i    Squirrel,  rabbit,  quail  or  partridge,  pheasant,  dove,  woodcock,  duck,  goose  fhun  coor:^ 
WtiH\uut^m—l)inT,  wiuirrel,  rabbit,  partridge,  pheasant,  wild  turkey  from  county  (fbrsale). 
Wicomico  and  \>'(jrcester— (^uail  or  i)artridge  from  both  counties  consldflred  M  one  territory. 
MaHMMch  iiaettN  t 

Quail,  rnfTed  grouse,  woodcock  taken  in  the  State;  other  game  Illegally  taken  In  the  State. 
Exception:  Nonresident  may  take  6  birds  out  of  the  State  under  his  hunting  Mowiss 
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Export  of  Game  Prohibited — Continaed. 

■Ichigan: 

Deer,  elk,  mooee,  Oftiibou,  squirrel,  quail,  partridge,  ruffed  grouae,  prairie  chicken,  spruce  hen, 
Manitoba  grouse,  ptarmigan,  Mongolian  or  English  pheasant,  wild  turkey,  dove,  pigeon,  snipe, 
plover,  woodcock,  duck,  goose,  brant,  and  other  wild  waterfowl. 

Excfptions:  (1)  Game  consigned  to  a  point  within  the  State  may  be  transported  outside  the 
State  if  necessary  to  reach  destination. 

(2)  Nonresident  licensee  may  take  out  1  deer  under  permit  from  State  warden. 

(3)  Landowners  and  members  of  clubs  owning  game  preserves  may  ship  during  open  season 
under  a  $10  permit  from  State  warden  50  ducks  or  other  migratory  birds  lawfully  killed  by 
them  on  their  own  premises. 

Minnesota: 

Deer,  elk,  moose,  caribou,  hide  or  horns  thereof,  quail,  partridge,  ruffed  grouse,  prairie  chicken, 
pinnated  grouse,  sharp-tailed  or  white-breasted  grouse,  ringneck  or  English  pheasant,  dove, 
snipe,  duck,  goose,  brant,  or  any  aquatic  fowl. 

Exception:  Nonresident  licensee  may  ship  in  open  season,  under  his  license  coupons,  to  his 
residence,  1  deer  and  25  birds  lawfully  taken  by  himself. 
Illssljisippi: 

Deer,  bear,  quail  or  partridge,  wild  turkey,  dove,  {dover,  tatler,  ohorook,  grosbec,  coot  (poule 
d'eau),  raO  (mud  hen),  duck,  goose,  swan,  brant 
lUaooari: 

Deer,  squirrel,  quail,  pinnated  grouse,  prairie  chicken,  ruffed  grouse,  pheasant,  wild  turkey,  dove, 
woodcock,  snipe,  plover,  duck,  goose  from  county : 

Exceptions:  Any  person  may  take  1  deer,  2  wild  turkeys,  25  quail,  and  25  ducks,  lawfully 
killed  by  him,  to  his  residence  by  the  usual  manner  of  travel.    Deer  or  elk  from  private  pre- 
serves may  be  exported  dead  or  alive  under  a  special  50-cent  permit  from  the  county  game 
warden. 
Montana: 

Deer,  elk,  moose,  buffalo,  mountain  sheep,  mountain  goat,  quail,  pheasant  or  partridge,  prairie 
chicken,  fool  hen,  sage  hen,  grouse,  Chinese  pheasant,  duck,  goose,  brant,  swan. 

Exception:  Game  lawfully  killed  may  be  exported  during  the  open  season  if  accompanied 

by  the  owner,  and  when  shipped  by  resident  of  State,  by  permit  from  State  game  and  fish 

'    warden,  or  when  shipped  by  nonresident  of  State,  by  hunting  license;  total  shipment  under 

one  license  not  to  exceed  number  allowed  to  be  killed  in  one  season;  all  packages  to  be 

plainly  labeled  to  show  nature  of  c<Hitents. 


Deer,  elk,  antelope,  quail,  partridge,  pheasant,  grouse,  ptarmigan,  prairie  chicken,  sage  chicken, 

wild  turkey,  pigeon,  dove,  snipe,  plover,  yellowlegs,  curlew,  crane,  duck,  goose,  brant,  swan. 

Exception:  Nonresident  may  ship  50  birds  out  of  State  under  hunting  license,  but  must  give 

common  carrier  invoice  of  number  and  kind  of  birds,  must  have  details  of  shipment  marked 

on  license,  and  must  accompany  the  shipment. 


Deer,  elk,  antelope,  caribou,  mountain  sheep,  mountain  goat,  quail,  grouse,  pheasant,  sage 
chicken,  prairie  chicken,  dove,  snipe,  plover,  woodcock,  curlew,  sandhill  crane,  duck,  goose. 
Hampshire:  <^ 

Elk,  moose,  caribou,  quail,  partridge,  ruffed  grouse,  pheasant,  woodcock,  Wilson  snipe,  dove, 
plover,  yellowlegs,  sandpiper,  rail,  duck  (except  sheldrake),  and  all  "beach"  birds. 

Exception:  Nonresident  may  export,  under  his  hunting  license,  2  deer  and  12  birds,  carried 
open  to  view,  on  notice  of  number  and  kind  to  the  commissioner  who  issued  the  license. 
"W  Jersey: 
Hare,  rabbit,  squirrel,  quail  or  partridge,  ruffed  grouse  or  pheasant,  pinnated  grouse,  English 
pheasant,  ringneck  pheasant,  woodcock. 

Exception:  English  or  ringneck  pheasants  killed  on  preserves  established  prior  to  April  15, 
190S,  may  be  exported  from  the  State. 
few  Mexico: 
Deer,  elk,  antelope,  mountain  sheep,  native  or  crested  quail,  bobwhite  quail,  partridge,  mountain 
grouse,  prairie  chicken,  pheasant,  ptarmigan,  wild  turkey,  turtle  dove,  wild  pigeon  for  market. 
^w  York: 
Qame  or  birds  taken  in  the  State,  including  deer  (excepting  head,  feet,  and  skin),  elk,  antelope, 
moose,  caribou,  squirrel,  hare,  rabbit,  quail,  grouse,  Mongolian  and  English  pheasants,  plover, 
Wilson  or  English  snipe,  woodcock,  curlew,  shore  birds,  rail,  mud  hen,  gallinule,  water 
chicken,  duck,  goose,  brant,  or  swan. 


'Blue  Mountain  Forest  Association  permitted  to  ship  deer,  elk,  and  moose  killed  in  its  preserve. 
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North  Carolina: « 

Quail,  partridfire,  phoaKant.  Rronnts  wild  turkey,  snipe,  shore  or  beach  bird,  woodcock,  taken  in 
Statt'. 

Exr*ptvm:  Nonresident  may  take  out  of  State  under  his  hunting  licenne  50  qnail  (piutridfe> . 
12  grouse,  2  turkeys,  and  50  )>cach  birds  or  snipe  in  a  season. 
North  Dakota: 

r)eor,  elk,  mooHe,  caribou,  anteloi>e,  ImfTalo,  mountain  sheep,  quail,  rufft»d  grouse,  prairie  chicken, 
pinnated  grouse,  sharp-tailed  grouw,',  Englij^h  or  Chinese  pheasant,  woodcock,  cnne,  dock, 
goose,  brant,  swan. 
Ohio: 

Squirrel,  quail,  rufTi'd  grouse  or  pheasant,  Mongolian  pheasant,  English  or  ringncck  pheuant, 
dove,  woodcoi'k,  plover,  snipe,  shore  birds,  rail,  duck,  g^ooHC,  swan,  coot,  mud  hen. 

Exception:  Nonresident  may  take  with  him  from  State  under  his  hunting  license  50 aninuln 
and  birds. 
Oklahoiua: 

Deer,  untelo|K*,  quail,  Kn>uRo,  prairie  chicken.  Imported  pheasant,  wild  turkey,  dove,  ploTer. 
Oregon: 

Deer,  atitelope.  elk.  nuxtse,  mountain  sheep  ((»r  hides  of  said  animals),  quail  or  bobwhite,  EuS* 
lish  or  gray  partridg*!.  capercailzie,  moor  hen,  grcmse,  sage  hen,  pheasant;  Mongolian,  nlvt't. 
goldfu,  copi)er,  gre<'n  J.ipancM-,  and  lvceve>  plu'H-yints;  prairie  chicken,  wild  turkey,  woodcook, 
mil,  upland  jjlover,  duck,  goose,  swan,  or  other  wildfowl. 

Exception:  Any  citizen  of  Washington  may  take  one  day's  liag  with  him  out  of  the  Stale. 
l'«MiiiH,vl\'Hiifa: 

DiM-r,  rabbit,  hare,  .sqiiirn*!,  quail,  partridge,  grouse,  pheasant;  English,  Mongolian,  or  Chines«^ 
phc»L'»ant;  wild  turkey,  n*edbird,  plover,  woodcock,  rail, web-footed  wildfowl,  taken  in  State. 
Kho(l«'  iHliiiKl: 

'^iiail,  rufTe<i  gronsi?,  w(KKico<'k. 
South  < Carolina: 

I)»'<T,  (piiiil.  partridge,  grou.se,  pheasant,  wild  turkey,  woodcock,  snipe,  and  other  game  birds    ^ 
ttniinal.''. 

Kntption:  I^icensce  may  carry  openly  in  his  hand  2  deer,  50  partridges,  12  ruffed  gTDUs?*' 
i  \vil<l  turkcyt,  .'so  beach  birds.  50  wild  ducks  and  geese  in  aseason. 
South  Hakota  : 

I)«-er.  elk,  antelope,  buffalo,  mountain  sheep,  quail,  niffed  grouse,  prairie  chicken,  plnnat«"=- 
grou«<',  sharptail»'<l  grouse,  j)lover,  curlew.  woo<lcock,  crane,  duck,  goose,  brant. 

Errrpiiiin:  Two  deer,  1  elk,  1  bulTalo,  1  mountain  sheep,  and  n<-t  more  than  15  blrdM  n  ^ 
int4>nd('<l  for  (Hminiercial  puri>oscH  may  be  shipped  in  open  view  during  open  season  and 
•  lays  thereafter,  wiu-n  tugged  and  accompanied  by  owner;  and  in  the  case  of  big  game. 
c«-rtiHcate— g(HKl  for  5  days — tliat  such  game  was  lawfully  killed  must  be  obtained  from 
juvtice  of  the  peace  and  given  to  the  carrier. 
T«iiiieHH«*e: 

All  SUite  game,  viz:  I)e<*r,  squirrel,  quail,  partridge,  grou-ne,  prairie  chicken,  pheasant,  wi^ 
turkry,  marsh  blackliird,  dove,  meadowlark,  robin,  ])lover.  snipe,  woodcock,  sandpiper,  tatle 
wllh't,  <Mirlew,  godwit,  avocet.  rail,  coot,  mud  hen,  duck,  goost\  swan,  brant. 

Kxct'ptiim:  Nonresident  may  take  with  liim  from  the  State  60  ducks  or  30  head  of  othc:: 
game,  but  must  present  to  some  officer  or  eniploy(>e  of  common  carrier  his  hunting  liceni^ 
iind  sworn  st^iiement  that  his  game  is  not  for  sjile  and  will  not  be  sold. 
TifxaN : 

All  wild  animals,  wild  birds,  and  wild  fowl  ftmnd  in  the  State,  including  deer,  antelope,  moiu 
tain  she<'i>,  ({Uail  or  ])urtridge,  gnmse,  pinnated  grouse  or  prairie  chicken,  Mongolian  C~ 
Kiiglish  i>h<*Hs»nt,  wil<l  turkey,  dovt;,  pigeon,  jdover,  snipe,  jacksnipe,  curlew,  duck,  goose. 
KxfC]}tion:  Nonresident  licensee  may  take  one  day's  bag  out  of  State. 
I'lah: 

iM'er,  elk,  ant);lope,  mountain  sheep,  quail,  partridge,  prairie  chicken,  sage  hen  or  grouse,  pir' 
naiitd  grous4>,  pheasiint,  Mongolian,  Chinese,  or  ?:nglish  ]>heasant,  dove,  snipe,  shore  bird, duc)^ 
gM^j-i?.  bnint,  swan,  or  any  intnKluc^d  game  animal  or  bird. 
Vfriiiontj 

Ik  or.  gray  siiuirrel,  quail, rufTed  grouse  or  partridge,  plover,  English  snipe,  woodcock, duck, goos^ 
t'.xc*:piion:  One  deer  may  be  exported  during  the  open  season  and  ten  days  thereafter  by 
resident,  if  Nhlpp<Ml  open  to  view,  properly  labeled  with  the  name  of  the  owner  and  accoc:: 
panie«l  by  him;  and  by  a  nonresident  when  his  license,  with  shipping  ooapoms  Attached, 
I)reNentcd  to  the  transportation  company. 


a  Tin;  following  county  laws  are  also  in  force:  Brunswick,  Dare,  New  HanoTer— Wild  fowl,Mar^ 
liO-Novemlier  10  fnnn  county.    Catawba,  Iredell,  Surry,  ti wain— quail  from  oountf . 
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rglnUu 

Deer,  veniflon,  quail  or  partridge,  pheasant  or  grouse,  wild  turkey,  woodcock,  plover,  snipe,  sand- 
piper, surf-bird,  curlew,  willet,  tatler,  rail  (except  sora),  mud  hen,  gallinule,  waterfowl. 

Exceptions:  During  open  season  nonresident  may,  under  his  hunting  license,  take  with  him 
out  of  the  State,  or  as  baggage  on  the  same  conveyance,  1  deer,  50  quail  or  partridges,  10 
pheajtants  or  grouse,  8  wild  turkeys,  30  waterfowl,  and  25  of  each,  or  100  in  all,  of  plover,  snipe, 
sandpipers,  willcts,  tatlers,  and  curlew,  if  killed  or  captured  by  himself,  and  shipped  open  to 
view  and  plainly  labeled  with  his  name  and  address.    Any  citizen  of  State  may  ship  from 
the  State,  as  a  gift  and  not  for  sale  (which  fact  must  be  stated  on  shipping  tag),  1  deer,  18 
quail  or  partridges,  6  pheasants,  3  wild  turkeys,  and  12  waterfowl,  if  open  to  view  and  plainly 
labeled  with  names  and  addresses  of  donor  and  donee,  and  number  of  each  kind  of  bird  so 
shipped. 
"ashlngton: 
Deer,  elk,  moose,  caribou,  antelope,  mountain  sheep  or  goat,  quail,  partridge,  grouse,  prairie 
chicken,  sage  hen,  pheasant,  ptarmigan,  plover,  rail,  sandhill  crane,  snipe,  duck,  goose,  brant, 
swan  or  any  other  game  animal  or  bird  of  the  State,  including  introduced  bobwhite,  California 
valley  quail,  mountain  quail,  and  Old 'World  pheasants. 

Exception:  Nonresident  may  export  one  season's  limit  of  big  game  and  one  day's  bag  limit 
of  birds  under  his  hunting  license,  if  accompanied  by  affidavit  that  the  game  was  killed  by 
him  and  is  not  for  sale. 
tmt  TirsInU: 

X>eer,  quail,  pheasant,  ruffed  grouse,  wild  turkey. 
boonsiii: 

I>eer,  quail,  partridge,  grouse,  prairie  chicken,  pheasant,  Mongolian,  Chinese,  or  English  pheas- 
ant, dove,  plover,  snipe,  woodcock,  rail,  wild  duck,  goose,  brant,  swan,  or  other  aquatic  fowL 
Exception:  During  open  season  nonresident  may  take  out  of  State  under  his  hunting 
license.  In  personal  possession  or  as  baggage  or  express,  accompanying  same  to  State  line, 
1  deer  and  not  more  than  30  game  animals  and  birds  of  all  kinds,  provided  packages  are 
plainly  marked  so  as  to  show  the  names  and  addresses  of  shipper  and  consignee  and  number 
of  each  kind  of  game,  and,  in  case  of  deer,  have  proper  coupons  attached. 
'craning: 

ir,  elk,  moose,  antelope,  mountain  sheep,  or  green   hides,  teeth,  or  horns  of  any  of  said 
animala 

Exceptions:  Smithsonian  Institution  or  other  well-known  scientific  institutions  may  export 
any  game  animals  or  birds,  under  permit  of  State  game  warden;  mounted  heads  and  stuffed 
q)ecimens  may  be  sUpped  out  of  State. 

Export  of  1  hide,  1  scalp,  1  head,  and  1  pair  of  tusks  of  any  big  game  except  moose,  per- 
mitted upon  affidavit  that  they  were  taken  from  animals  lawfully  killed  and  the  ^yment 
of  25  cents  to  the  justice  of  the  peace  of  precinct  where  affiant  lives  and  attachment  of  the 
tag  Issued  by  him;  and  a  nonresident  (or  resident,  when  necessary  to  cross  territory  of 
another  State  to  reach  his  home)  may  export  under  his  hunting  license  carcaases,  heads, 
antlers,  scalps,  skins,  and  teeth  of  any  animals  lawfully  killed. 


))eer,  elk,  moose,  caribou,  buffalo,  sheep,  goat,  antelope,  grouse,  prairie  chicken,  pheasant,  ptaiv 
migan,  snipe,  sandpiper,  plover,  curlew,  shore  bird,  rail  coot,  crane,  duck,  goose,  swan. 

Exceptions:  Commissioner  of  Agriculture  may  grant  permits  to  export  for  propagation  for 
public  parks,  zoological  gardens,  or  scientific  purposes  one  pair  of  each  species  of  big  game 
and  game  birds  upon  i>ayment  of  S5  fee  The  holder  of  a  general  nonresident  license  may 
take  with  him  out  of  the  Province  as  trophies,  heads,  skins,  and  hoofo  of  big  game  legally 
killed  by  him. 
^tlah  Colombta: 

Deer,  elk,  moose,  caribou,  mountain  sheep,  mountain  goat,  hare,  quail,  partridge  (English), 
pheasant,  grouse,  prairie  chicken,  ptarmigan,  snipe,  plover,  duck,  swan. 

Exception:  Heads,  horns,  and  skins  of  big  game  lawfully  killed  by  the  shipper  may  be 
shipped  under  his  hunting  license. 
t^altobas 

Deer,  elk,  moose,  caribou,  antelope,  quail,  grouse,  partridge,  prairie  chicken,  pheasant,  plovw, 
snipe,  sandpiper,  woodcock,  duck. 

Exception:  Minister  of  agriculture  and  immigration  may  issue  permit  to  export  heads  and 
skins  of  2  ot  each  species  of  animal  and  all  game,  except  grouse,  prairie  chicken,  and  par- 
tridge, and  not  more  than  100  geese  and  swans,  or  60  ducks. 
"^  Brunswick:  a 
Deer,  moose,  caribou,  or  any  portion  thereof;  partridge,  pheasant,  woodcock,  snipe,  wood  duck, 
dusky  (black)  duck,  teal,  goose,  brant. 

Exception:  Sur\'eyor-general  may  issue  special  license  to  export  game  alive  or  dead. 


a  Ezc^t  in  the  case  of  partridge  the  prohibition  applies  only  to  common  carrienk 
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Newfoundland: 

Caribou  (antlers,  heads,  or  skins) ,  or  partridge,  willow  or  other  grouse  for  sale. 

Ejtceptimxs:  Minister  of  marine  and  fisheries  may  iasne  special  licenses  to  expwt  game  for 
breeding  or  scientific  purposes.    Nonresident  mayexport  3  stag  caribou  under  hunting  llcenK 
and  export  permit;  resident  may  export  antlers,  head,  or  skin  of  caribou  under  export  permit: 
but  not.  in  either  case,  for  salo. 
Nora  S<;otia: 

Kud  deer.  Aineriean  elk.  moosr,  moo^e  skin,  caribou,  caribou  skin,  hare,  rabbit,  quail,  Canada 
grou.se  (spruce  partridge),  rufTed  grouse  (bircli  i»artridge),  pheasant,  blackcock,  capercailzie, 
ptarmigtin.  sharp-tailed  groiLse,  wf)odcock,  snipe,  plover,  curlew,  yellowlega,  beach  birds, &11 
waders  and  stindpipers,  ])lue-winge<l  duck,  teal,  wood  duck,  American  scoter  (black  coot), surf 
scoter  (sea  coot).  American  eider,  king-eider,  harlequin  duck,  old  squaw,  whistler,  Amerli^an 
scaup  duck,  lesser  scnup  duck  (bluebill),  white-winged  coot,  American  widgeon,  gsnnet,go(He, 
brant,  heron,  bittiru.  loon,  gull,  leaht  tern,  .stormy  petrel. 

Kj-reptionn:  Holder  of  general  license  may  Uike  with  him,  o*it  of  Province,  the  mounted 
head  tind  reinaind(>r  of  the  curcrass  of  any  moose  lawfully  shot  by  himself;  and  moimte<l 
heads  and  dressed  skins  or  live  mammals  or  blMs  for  propagation  may  be  exported  under 
permit  from  Provincial  secretary. 
Ontario: 

All  wihl  game  animals  and  birds. 

Kxrtpthms:  1  bull  mooso  and  1  bull  caribou  or  head,  skin,  or  parts  thereof,  between  (X*tolH?r 
15  anil  December  1,  and  2  deer,  head,  skin,  or  part  thereof,  in  November,  and  100  ducks  niay 
be  exiK)rted  under  nonresident  hunting  license,  if  shipping  coupon  and,  if  required,  affidarit 
of  lawful  killing,  be  attached  and  contents  of  packages  be  open  to  view. 
I'rince  JO<lward  island: 

All  game  except  geese  and  brant. 

F.rrrption:  Nonresident  licensee  may  carry  out  of  Province  12  birds  killed  by  hiinself. 
Qu«*bee: 

Deer,  moose,  caribou,  or  parts  theri^)i,  except  under  permit  from  minister  of  colonization,  mines 
and  lisheries  (fee  not  to  exeei'd  $•'">»  and  under  tags  attached  to  nonresident  licenses. 
SaHkat<*h(>w'an: 

Deer,  elk,  moose,  caribou.  bulTalo,  >heep,  goat,  antelope,  grouse,  prairie  chicken,  phttwam. 
ptarmii,'an,  sni])e,  .^amlpiper.  ploviT,  curlew,  shore  bird,  rail,  coot,  crane,  duck,  goose,  swan. 
Kxrrptions:  Commissioner  of  agricultJire  may  grant  permits  to  export  for  propagation  f'^r 
public  j)arks  and  zo<^)logi(ral  gardens  or  scientific  purposes  1  pair  of  each  species  of  biggHme 
and  game  birds  uiK)n  p»j yment  of  Sr>,  or  a  specified  number  on  application  of  another  Province 
or  State.  The  holder  of  a  general  nonresident  license  may  take  with  him  out  of  thePrt'V- 
ince  as  trophies  heads,  skins,  and  hoofs  of  big  game  which  he  has  l^ally  killed. 

Caiiiida  also  has  a  ^iMioral  law  prohibiting  export  of  deer  (except 
those  raised  on  private  preserves),  wild  turkeys,  quail,  partridges 
prairie  fowl,  and  woodcock,  and  permitting  each  nonresident  to  export 
two  deer  in  a  year  at  certain  i)orts  within  lifteen  days  after  the  close 
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^^arie,  and  Port  Arthur,  Ontario;  and  such  othen* 
v*ouOi"^    »'*iy  designate. 
•     ^«»»*i<  ^"T^*^,  camp,  etc.,  must  deposit  with  tb^ 

•1  ^^'  an  amount  equal  to  the  duty  (3^^ 

£..?  •  -^^''^  oruns,  canoes,  tents,  cookiijS 

''*»  •  '  -    ire  taken  out  within  si-^ 

.11-         ....  I     ^'^  returned.     But  member  ^ 

^«*^  u«      ,ivi     ..etjrves  in  Canada  and  lia"^^ 

^ct.adiiin  commissioner  of  customs  mayp^^^ 
. ,  ...        .ifi/'wfos  ill  Hon  of  making  the  deposit.     Tjb-  *J 
■  •1      '     '  ""^'if>'«nifion  and  provisions. 


Fio.  1.— SUles  uid  ProTlncea  which  probiblt  eiportol  game.    Kuled  areu  Indli 
prubtbit  export  of  any  guuei  dolled  ueai.  gtkle:i  which  probibU  export  o[  certal 

■monnt  of  gune.    The  letler  a  Indicate!  prohlbldan  nt  export  lor  sale  oaty. 


no.  I.— etalea  and  PtotIdccb  which  prohibit  sale  of  game  throogboot  the  rear.  Ruled  areai  In 
^te  Slate*  prohtblttngnle  (resale  In  Nerada)  olall  protected  game;  croased  area*,  Statea  prohibit! 
«te  ol  all  proteoted  game  talien  In  the  SUte:  dotted  anaa.  8Ute*  prohibiting  hJ«  (neals  In  I>e 
*are}  of  certain  game;  and  blank  areBa,etataB  that  ban  no  ipedal  BJe  prohlbltioni  («x0>pt  II  Ii 
kteal  proTlaloaa  In  Nonb  Carolina  and  Virginia].    (Fordetalln,  aeepp,  S&-B9.) 

!£*>«  Showing  R^sicnoHa  oa  Expobt  and  Saui  in  1907. 
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SALE. 

Legislation  restricting  the  sale  of  game  is  passing*  through  a  transi- 
tion stage.  Some  States  prohibit  the  sale  of  game  throughout  the  year, 
others  only  in  close  season,  and  between  these  extremes  may  be  found 
all  gradations  and  oxc(»ptions,  such  as  restrictions  prohibiting  sale  of 
game  outside  the  State  or  for  export,  and  exemptions  allowing  sale 
for  a  few  da^s  in  the  close  season.  The  difficulty  of  tabulating  such 
regulations  is  increased  by  the  fact  that  in  addition  to  the  special 
sale  laws,  close  seasons,  and  provisions  regarding  possession  must  be 
taken  into  consideration.  In  consulting  the  following  summary,  there- 
fore, it  will  be  necessary  to  bear  in  mind  three  different  classes  of 
restrictions:  ''Sale  prohibited  all  the  year,"  "Sale  in  close  season.** 
and  "Sale  in  open  season." 

SALE  PROHIBITED  ALL  THE  YEAB. 

Forty-three  States  and  Territories^  and  most  of  the  Provinces  of 
Canada  now  prohibit  sale  of  all  or  certain  kinds  of  game  at  all  sea- 
sons. (See  fig.  '2,  p.  38.)  In  Alabama,  Arizona,  Arkansas,  Hawaii, 
Idaho,  Kansas,  Michigan,  Minnesota,  Mississippi,  Montana,  Nebraska, 
New  Mexico,  and  Texas  the  sale,  and  in  Nevada  the  resale,  of  all  game 
protected  by  the  State  law  is  prohibited;  in  South  Dakota,  of  all  bi^ 
game:  in  Wisconsin,  of  all  game  except  rabbits  and  squirrels;  in  Cali- 
fornia, Utah,  Washington,  and  Manitoba,  of  all  big  game  and  upland 
game.  In  a  few  instances  prohibitions  against  the  sale  of  certain  game 
are  so  general  as  to  afford  protection  over  a  considerable  area  in 
adjoining  States.  Thus,  ruffed  grouse  can  not  be  sold  in  any  State 
or  Province  along  the  Canadian  border  except  Vermont,  New  York, 
Pennsylvania,  Ohio,  New  Brunswick,  and  Quebec,  nor  in  the  States 
of  Massachusetts,  Rhode  Island,  Connecticut,  Arkansas,  Kansas, 
Nebraska,  or  Wisconsin.  Practically  every  State  in  which  prairie 
chickens  occur  now  prohibits  their  sale  or  export.  Hence  exposure 
of  these  birds  for  sale  in  any  State  where  they  do  not  occur,  as  in  any 
city  east  of  Indianapolis,  is  strong  indication  of  violation  of  law. 

SALE  IN  CliOSE  SEASON. 

In  general,  the  sale  of  game  is  prohibited  during  the  close  season  - 
but  a  brief  additional  open  period  is  sometimes  provided  in  order  t^ 
permit  dealers  to  close  out  stock  on  hand  at  the  end  of  the  hunting 
season.  In  Colorado,  Illinois,  Iowa,  Nebraska,  New  York,  Tennessee^ 
and  British  Columbia  the  sale  season  includes  the  open  season  and  th^ 
following  five  days  for  all  or  certain  kinds  of  game.  An  extension  o^ 
ten  days  for  sale  is  added  to  the  open  season  in  New  Brunswick;  tif^ 
teen  da}  s  in  Alaska,  New  Jersey,  Pennsylvania,  and  Quebec;  thirty 
days  (for  imported  ruffed  grouse)  in  Pennsylvania;  sixty  days  i^ 
Yukon;  three  months  (for  goose  and  brant)  in  New  Brunswick;  an-> 
until  the  following  1st  of  January  in  Ontario. 


«  Iii(!lu(liiig  Hawaii,  but  omitting  Tennessee  and  Virginia,  which  prohibit  sale 
only  a  few  of  their  counties,  and  Alaska,  which  prohibits  sale  of  only  heads,  ski 
and  trophien. 
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SALE  IN  OPEN  SEASON. 

)rder  to  counteract  a  tendency  on  the  part  of  market  hunters  to 
pate  the  opening  of  the  season,  the  sale  of  certain  game  is  some- 
prohibited  at  the  beginning  of  the  open  season,  as  during  the 
wo  days  in  Illinois,  the  first  three  in  Nova  Scotia  and  Quebec,  and 
•st  month  in  British  Columbia.  Washington  permits  the  sale  of 
and  wildfowl  (which  may  be  killed  from  September  1  to  March 
y  during  November  and  then  not  more  than  25  in  a  day. 
i  followmg  table  shows  the  kinds  of  game  sale  of  which  is  pro- 
d  throughout  the  year.  The  sale  of  allother  game  is  so  generally 
bited  during  the  close  season  as  to  render  a  detailed  enumeration 
lessary ,  but  when  an  extension  of  a  few  days  is  added  to  the  open 
1  or  a  special  season  is  provided  for  either  possession  or  sale, 
ion  is  called  to  this  exemption  under  the  heading  "Permitted." 

Sale  of  Qame  Prohibited  throughout  the  Year, 
Fame  protected  by  the  State. 

• 
• 

ds,  hides,  and  skins  of  all  protected  g^me. 

Permitted:  Carcasses  of  all  game  may  be  sold  dnrlng  the  open  season  and  16  days  thereafter. 

ft: 

\  elk,  antelope,  sheep,  goat  (or  meat,  hide,  head,  or  horns  of  said  animals) ,  quail,  bobwhite, 

rtridge,  grouse,  pheasant,  wild  turkey,  dove,  snipe,  rail,  duck,  goose,  brant. 


*game,  wild  fowl,  or  birds  whatsoever,"  except  bears,  rabbits,  opossums,  raccoons,  and 

lirreLs.*! 

tklaa 

•  meat  and  hides  of  female  deer,  or  those  from  which  evidence  of  sex  has  been  removed, 

ail,  partridge,  grouse,  pheasant,  sage  hen,  dove,  ibis,  snipe,  plover,  rail,  or  shore  birds. 

lot 

:ame  taken  in  the  State. 

°tnnHted:  Domestic  game  may  be  sold  by  hotels,  restaurants,  etc.,  during  the  open  season 

1  five  days  thereafter,  or  during  the  limits  of  a  storage  permit.    Imported  game  (under 

BDse)  and  game  taken  from  licensed  private  parks  and  lakes  may  be  sold  at  any  time  if 

xnnpanied  by  an  invoice. 

ticat: 

[1,  ruffed  grouse,  woodcock,  until  October  1, 191L 

re: 

1,  partridge,  pheasant;  buying  for  sale  prohibited. 

• 
• 

,  deer  hides,  quaO  or  partridge,  wild  turkey. 

ame  protected  by  the  Territory. 

ame  protected  by  the  State. 

,  aqnirrei  (gray,  red,  fox,  black),  quail,  Mexican  blue  quail,  California  mountain  quail,  Cali- 
nla  Talley  quail,  ruffed  grouse  (pheasant),  pinnated  grouse  (prairie  ohicken),  pheasant 
igUsh  ringneck,  Chinese  ringneck,  green  (Japanese),  copper  (Soemmering),  tropogan  [trago- 
a],  silTer,  golden,  Reeves,  Elliot,  Hungarian,  Swinhoe,  Amherst,  melanotte,  impeyan,argus); 
rtridge  (Hungarian,  black  Indian,  caocabis,  chukar),  sand  grouse;  capercailzie,  heath  grouse 
aek  groose),  wild  turkey,  duck,  goose,  brant,  coot,  rail. 

^^ermltted:  Deer  bred  in  inclosures  for  market  may  be  sold  at  any  time;  cock  pheasants  may  be 
d  by  breeders  (imder  permit  of  State  game  commissioner)  from  November  1  to  January  1, 
res,  woodcock,  snipe,  plover,  coot,  and  rail  maybe  sold  from  the  third  day  of  the  open  season 
the  fifth  day  of  the  close  season,  and  squirrels,  quail,  ruffed  grouse  (partridges),  pinnated 
)vae  (prairie  chickens),  Mexican  blue  quail,  OEUifomia  mountain  qnail,  California  valley 
iU, Hungarian  partridges,  capercailzie,  heath  grouse  (black  grouse),  wild  turkey,  duck 
see,  and  bnunt  imported  from  other  States  from  October  1  to  February  I. 

•Squirrels  killed  in  Ouachita  and  Union  counties  can  not  be  sold  therein. 
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Sale  of  Qame  Prohibited  throughout  the  Year — Gontinaed. 

Indiana: 

Quail. 
Iowa: 

Permitted:  All  game  may  be  sold  during  the  open  season  and  five  days  thereafter. 
Kansas: 

Red  squirrel,  quail,  partridge,  grouse,  pinnated  grouse  (prairie  chicken),  pheasant, dove,  plover, 
duck,  goose,  brant  (buying  also  prohibited). 
Kentucky: 

Quail,  partridge,  grouse,  pheasant,  wild  turkey,  killed  in  the  State. 
Rfaine: 

Deer,  moose,  or  game  birds  for  export.    Ruffed  grouse,  woodoock,  all  protected  ducks,  for  any 
purpose. 

Fermitted:  Deer  may  be  sold  by  local  dealers  under  license. 
Maryland: 

Anne  Arundel — Quail,  partridge,  pheasant,  woodcock,  snipe,  plover. 

Frederick— Squirrel,  partridge,  pheasant,  woodcock,  taken  in  county. 

Montgomery — Partridge,  pheasant,  wild  turkey,  for  export. 

Somerset— Rabbit,  quail  or  partridge,  woodcock,  dead  or  alive,  for  export  from  the  ooonty.orfor 

any  other  purpose  than  as  food  within  the  county,  or  for  propagating  purposes. 
Washington— Deer,  squirrel,  rabbit,  partridge,  pheasant,  wild  turkey,  taken  in  county. 
Wicomico,  Worcester— Quail  or  partridge  for  export  (both  counties  considered  as  one  territory). 
Permitted:  Baltimore  City— Ruffed  grouse,  may  be  sold  October  1-December  25. 
Massachusetts: 

Deer  and  quail  taken  iu  the  State,  ruffed  grouse,  heath  hen,  prairie  chicken,  sharp-tailed  grouw. 
woodcock,  and  wood  duck. 

Permitted:  Dealers  or  persons  In  the  cold-storage  business  may  sell  quail  lawfully  iinpon«<l, 
during  November  and  December. 
Michigan: 

All  game  protected  by  the  State. 
Minnesota: 

All  game  protected  by  tlie  State. 
Mississippi: 

All  game  protected  by  the  State. 
Missouri: 

All  game  protected  by  the  State. 

Permitted:  Game  lawfully  secured  may  be  sold  in  county  of  capture.    Imported  game  may  ^ 
Fold  during  open  season . 
Montana: 

All  game  protected  by  the  State. 
Nebraska: 

All  game  protected  by  the  State. 
Nevada: 

Resale  of  all  game. 
New  Hampshire: 

Ruffed  grouse  or  partridge,  woodcock. 
New  Jersey: 

Deer  taken  in  the  State  until  November  10, 1909. 

Permitted:  All  other  game  may  be  sold  during  the  open  season  and  fifteen  days  thereafter. 
New  Mexico: 

Deer,  elk.  antelope,  mountain  sheep,  native  or  crested  and  bobwhlte  quail,  partridge,  grou*t 
pheasant,  ptarmigan,  wild  turkey,  turtle  dove,  wild  pigeon,  killed  in  the  Territory. 
New  York: 

Grouse  and  woodcock  taken  in  tho  State,  and  quail  taken   in   Delaware,  Greene,  Oran^ 
Schoharie,  Sullivan,  and  Ulster  counties. 

Permitted:  Deer  may  be  sold  from  October  1  to  November  26.  Elk,  caribou,  and  antelop* 
imported  or  killed  in  a  private  park  by  tho  owner  may  be  sold  during  the  open  season  ^^^ 
deer:  and  quail,  grouse,  and  woodcock  (except  as  noted  above)  daring  the  open  season  and  uot^ 
January  1.  Pheasants  bred  or  liberated  In  DutchcFS  and  Suffolk  counties  may  be  poaen^  ^ 
any  season  in  Greater  New  York  for  consumption  but  not  for  sale.  Dacks,  geese,  brant,  ***" 
swans  may  be  possessed  during  the  open  season  and  until  March  1.  On  Long  Island  do<^^ 
geese,  and  swans  may  be  possessed  from  October  1  to  March  1,  and  brant  nntU  May  1.  BQ"'^' 
rels,  hares  and  rabbits,  quail,  grouse,  and  woodcock  lawfully  taken  on  Long  Island  maX  "^ 
possessed  in  the  city  of  New  York  during  the  open  season  in  the  State  at  large. 
North  Dakota: 

Deer,  ruffed  grouse,  pinnated  groase,  prairie  chicken,  sharp-tailed  grouse,  woodoodk. 
Ohio: 

Squirrel,  quail,  ruffed  grouse,  Mongolian,  English,  or  ringneck  pheasant,  do?e,  woodcock,  an'P^ 

plover,  rail,  shore  bird,  duck,  goose,  swan,  coot,  mud  hen,  killed  in  the  State  for  mle. 
ahoma: 
i>eer,  antelope,  quail,  grouse,  prairie  chicken,  wild  turkey,  dove. 
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Sale  of  Game  Prohibited  throughout  the  Year — Continued. 
oni 

eer,  elk,  moose,  mountain  sheep,  silver-grray  squirrel,  quail,  bobwhite  quail,  partridge,  grouse, 
ruffed  grouse,  capercailzie,  moor  hen,  pheasant  (silver,  golden,  copper,  green  Japanese, 
Reeyee,  and  ringneck),  wild  turkey,  woodcock,  upland  plover,  rail,  duck,  swan. 

Permitted:  Five  deerskins,  properly  tagged,  may  be  sold  in  a  season  by  the  hunter  who  origi- 
nally secured  them.    Tags  not  issued  after  first  five  days  of  close  season. 
itylvanlA: 

eer,  quail,  partridge,  grouse,  pheasant,  taken  in  the  State;  wild  turkey  and  woodcock  (wherever 
taken). 

Permuted:  Squirrel,  rabbit  or  hare,  bear,  dove,  reedbird,  blackbird,  upland  plover,  Wilson  or 
Jack  snipe,  sandpiper,  tatler,  curlew,  or  any  other  shore  bird,  rail,  coot  or  mud  hen,  duck,  goose, 
brant,  and  swan  taken  in  the  State  may  be  sold  during  the  open  season  and  fifteen  days 
thereafter;  ruffed  grouse  taken  outside  of  the  State  may  be  sold  during  the  open  season  and 
thirty  days  thereafter. 
de  Island: 

taail,  ruffed  grouse,. pheasant,  woodcock. 
h  Carolina: 

>eer  until  February  23, 1908;  quail  or  partridge,  pheasant,  wild  turkey,  and  woodcock,  taken  in 
the  State,  until  March  1, 1911. 
h  Dakota: 
eer,  elk,  buffalo,  mountain  sheep. 

Permitted:  Skins,  heads,  and  antlers  of  animals  lawfully  killed  may  be  sold  at  any  time, 
lessee: 
yer  Ck)unty— Wild  turkey. 

Permitted:  All  game  may  be  sold  in  the  State  during  the  open  season  and  five  days  thereafter. 
«: 
11  game  animals,  hides  and  horns,  wild  birds,  tind  wildfowl  found  in  the  State. 

• 

eer,  elk,  antelope,  mountain  sheep,  quail,  partridge,  grouse,  prairie  chicken,  sage  hen,  pheasant 
Mongolian,  Chinese,  and  English  pheasant,  dove. 

Permuted:  25  in  all  of  shorebirds  and  waterfowl  may  be  sold  in  a  day  to  private  parties. 
lont: 

nail,  ruffed  grouse,  pheasant  or  English  partridge,  English  snipe,  plover,  woodcock,  duck,  goose, 
except  for  consumption  as  food  in  the  State.a 
inla: 

nglish  or  Mongolian  pheasant  (except  for  propagation)  until  January  1, 1909. 
ftiToll,  Grayson,  Qreenesville,  Patrick,  Sussex  counties— Quail  or  partridge  taken  in  county, 
larke  county — Quail,  rabbit,  squirrel,  pheasant,  wild  turkey  (outside  of  county), 
rederick,  Shenandoah  counties— Quail,   ruffed   grouse,  wild   turkey,  woodcock   (prohibition 
applies  only  to  nonresidents  of  Virginia). 
Age  county — Quail  (for  export). 
tiing^n: 

eer,  elk,  moose,  caribou,  mountain  sheep,  mountain  goat,  quail,  partridge,  grouse,  prairie 
chicken,  sage  hen,  ptarmigan,  phefisant,  Chinese  or  Mongolian  pheasant,  sandhill  crane, 
plover,  rail,  swan,  and  all  other  game  birds  except  ducks,  geese,  and  brant. 

Permitted:  Ducks,  geese,  and  brant  may  be  sold  during  November,  but  only  25  in  a  day. 
lonsin: 

enison,  quail,  partridge,  grouse,  prairie  chicken,  pheasant,  Mongolian,  Chinese,  or  English 
pheasant,  snipe,  plover,  woodcock,  duck,  goose,  brant,  or  other  aquatic  bird. 
mlngf: 
eer,  elk,  moose,  antelope,  mountain  sheep,  or  skins,  heads,  antlers,  or  teeth  thereof. 

Permitted:  Sale  of  1  hide,  1  scalp,  and  1  head  of  any  big  game,  except  moose,  and  1  pair  of 
elk  tusks,  on  affidavit  that  they  were  taken  from  animals  lawfully  killed. 
rta: 

[ountain  sheep,  mountain  goat,  or  prairie  chicken,  grouse,  pheasant,  ptarmigan,  or  other  mem- 
ber of  the  Gallinse,  unless  captured  by  owner.    Heads  of  big  game  before  they  can  be  sold  must 
be  stamped  by  minister  of  agriculture  at  fees  of  S5  for  elk,  caribou,  moose,  and  sheep,  and  92  for 
deer,  antelope,  and  goat. 
sh  Columbia : 

Ik,  quail,  grouse,  ptarmigan,  prairie  chicken,  English  partridge,  pheasanJt,  swan,  female  and 
young  of  deer,  moose,  caribou,  or  mountain  sheep,  heads  of  moose,  caribou,  and  sheep;  also 
male  deer  on  Vancouver  Island. 

Permitted:  Male  deer  after  September  1;  male  moose,  caribou,  mountain  sheep,  mountain 
goats,  and  hares  after  October  1;  and  snipe,  plover,  and  ducks  may  be  sold  during  the  open 
season  and  five  days  thereafter. 
ttoba: 

>eer,  elk,  moose,  caribou,  antelope  (except  heads  and  hides),  quail,  grouse,  pheasant,  partridge^ 
prairie  chicken,  woodcock,  plover,  snipe,  sandpiper. 

•Game  from  private  game  preserves  stocked  at  owner's  expense  may  be  sold  at  any  til 


s  to  obtalD  hutttln^  llnnari. 
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Sale  of  Game  Prohibited  throughout  the  Year — Continued. 

r  Bnmswlok : 

Permitted:  Qeese  and  brant  may  be  sold  during  the  open  season  and  until  March  1,  and  all 
other  game  during  the  open  season  and  (under  license  from  game  warden)  ten  days  thereafter. 
irfomidland: 

Permitted:  Caribou  may  be  sold  from  August  1  to  January  1. 
m  8cotia: 

Deer,  caribou  to  1910,  pheasant,  blackcock,  capercailzie,  Canada  grouse  (spruce  partridge), 
chukar  partridge. 

Permitted:  Moose  may  be  sold  from  October  1  to  December  20.    Any  game  bird  other  than 
those  above  mentioned  during  the  open  season  vdth  the  exception  of  the  first  three  days. 
auioi 
Quail,  partridge,  woodcock,  snipe,  subject  to  regulations  of  lieutenant-goyemor  in  council. 

Permitted:  All  other  game  may  be  sold  during  the  open  season  a  and  until  the  following 
January  1  under  license. 
ace  Edward  Island; 
Partridge  until  October  1,  1908. 
9bec: 
Birch  or  swamp  partridge,  woodcock,  until  October  1, 1908. 

Permitted:  All  other  game  may  be  sold  after  the  third  day  of  the  open  season  and  fifteen  days 
after  the  close  thereof.    Hotels,  restaurants,  and  clubs  may  serve,  under  license,  all  game  law- 
fully taken,  except  birch  or  swamp  partridge  and  woodcock.    Skins  and  heads  of  animals 
lawfully  taken  and  animals  kept  alive  may  be  sold. 
'katchewan: 

Mountain  sheep,  mountain  goat,  or  prairie  chicken,  grouse,  pheasant,  ptarmigan,  or  other  mem- 
ber of  the  Gallinse,  unless  captured  by  the  owner. 
kon: 

Permitted:  Deer,  elk,  moose,  caribou,  binon,  musk  oxen,  sheep,  and  goats  may  be  sold  during 
the  open  season  and  sixty  days  thereafter. 

LICENSES  FOR  HUNTING  AND  SHIPPING  GAME. 

In  Arkansas  nonresidents  are  notpermitted  to  hunt,  except  on  their 
yn  premises,  and  in  43  States  and  Territories  ^  and  throughout  Canada 
ienses  must  be  secured  before  nonresidents  can  hunt  any  or  certain 
nds  of  game  (see  fig.  4).  In  21  States  and  4  Canadian  Provinces 
like  restriction  is  imposed  on  residents,  but  the  fees  are  usually 
Jry  much  smaller,  and  often  are  merely  nominal  (see  fig.  3).  The 
»es  for  nonresident  licenses  for  both  big  and  small  game  range  from 
10  in  a  number  of  States  to  $50  in  Wyoming,  British  Columbia,  New 
ruDSwick,  and  Newfoundland,  and  $100  in  Saskatchewan;  those  for 
»ident  licenses  from  75  cents  in  North  Dakota  to  $5  in  Washington, 
id  $7  ($5  for  moose  and  caribou  and  $2  for  deer)  in  Ontario. 
A  new  kind  of  hunting  license,  often  known  as  the  "alien"  license, 
is  recently  been  adopted  by  several  States  to  restrict  hunting  by  per- 
>n8  who  are  not  citizens  of  the  country.  Thus  Alabama,  Florida, 
ew  Hampshire,  Pennsylvania,  Louisiana,  South  Carolina,  Texas,  Utah, 
id  Wyoming  provide  that  all  hunters  who  are  unnaturalized  resi- 
*nts  of  the  State  must  obtain  the  same  license  required  of  nonresi- 
*nts;  Massachusetts  has  a  special  $15  license  for  resident  aliens,  Con- 
-cticut  and  Maine  a  $15,  and  Washington  a  $50  license  for  nonresi- 
'nt  aliens,  Calif ornia  a  $25  license  for  all  aliens,  and  Manitoba  a  $100 
cense  for  all  who  are  not  British  subjects. 

Licenses  are  generally  issued  only  for  the  open  season,  and  thus 
'^jpire  at  fixed  dates.  Some  are  necessarily  very  brief  in  duration, 
hchigan  issues  a  $25  nonresident  deer  license  good  only  for  twenty 
iys  in  November;  Vermont,  a  $15  nonresident  deer  license  good  only 
>r  the  last  six  consecutive  week  days  of  October.  In  a  few  instances 
senses  are  issued  at  reduced  rates  for  a  week  or  for  a  few  days.  Of 
iis  character  are  the  $5  nonresident  bird  license,  good  for  one  week, 
^ued  by  British  Columbia;  the  guest  licenses,  good  for  five  days. 


'Seasons  depend  on  regalations  of  game  commission. 
*Rot  including  Georgia,  in  which  a  license  must  be  s 


secured  to  hunt  for  mari 
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issued  by  Alberta  and  Saskatchewan,  and  the  daily  licenses  issued  for 


land,  Mississippi,  Missouri,  South  Carolina,  South  Dakota,  and 
Wjishinjrton — with  fees  ranjrincr  from  $1  for  residents  of  Alabamaand 
Wusliington,  to  §50  for  residents  hunting  ducks  for  market  in  South 
Carolina. 

Twentj'-eight  Stiites  and  8  Canadian  Provinces  allow  nonresident 
licensees  to  carry  or  ship  out  of  the  State  or  Province  a  limited  amount 
of  tj^ame,  wliih^.  this  privilege  is  denied  by  15  States  and  Territories  and 
1  (Canadian  Province.  Maine,  Michigan,  and  Montana  issue  export 
permits  additional  to  the  hunting  license. 

Nonresident  landowners  or  taxpayers  are  not  required  to  pay  the 
usual  fee  in  Maryland  (most  counties),^  Massachusetts,  New  Hamp- 
shire, New  Jersey,  North  Dakota,  Tennessee,  Nova  Scotia,  andPrinif 
K«lward  Island.     But  to  secure  this  exemption  in  Massachusetts  and. 
New  Hampshire  the  nonresident  hunter  must  own  land  to  thevalueof 
^:.<)n  and  Jfl,(M)(),  resj)ectively;  in  Tennessee,  Nova  Scotia,  and  Prince 
ivhvard  Island  he  must  pay  a  tax  of  at  least  $100,  ^0,  or  $25  per 
annum,  res|X'ctively,  ana  in  North  Dakota  must  own  or  cultivate  a- 
♦  luarter  section  of  land.     Similar  exemptions  are  made  in  the  case  of 
resident  landowners  and,  in  some  instances,  their  tenants  hunting  on 
t  heir  land  in  Alabama,  California,  Colorado  (farming  or  grazing  land* 
only),  Connecticut,  Illinois,  Indiana,  Kansas,  Montana^  North  Dakota, 
and  On^gon,  and  no  license  is  r(M|uired  of  those  hnntmg  within  their 
own  coimty  in  Minnesota,  Missouri,  or  Nebraska.     Special  exemptions 
ar(»  made  in  favor  of  nonresident  members  of  fish  and  game  clubs br 
i\a!isas,  Massachusetts,  Rhode  Island,  and  Quebec.     In  Virginia  no 
license  is  required  of  bona  tide  guests  of  residents,  and  in  Ontario  no 
fee  is  char<jfed  for  a  guest  license. 

In  Maine,*  South  Dakobi,  Wyoming,  New  Brunswick  (on  wild  lancb?)* 
and  Nova  Scotia  nonresidents  are  not  permitted  to  hunt  big  game 
unless  accompanied  bv  qualitied  guides,  and  in  Colorado,  Maine,  Mon- 
tana, Wyommg,  Alf)erta.  New  Brunswick,  Newfoundland,  Nova 
Scotia,  and  Ontario  guides  are  licensed.     Maine,  Alberta,  and  Ne^ 


t(i 

Details  in  regard  to  hunting  license's  are  given  in  the  following 
table.  In  every  case  the  statement  regarding  the  fee  includes  th^ 
amount  charged  for  issuing  the  license  by  the  county  clerk  or  othe 
ofiicer. 


<'  AN  the  coiintiefl  of  Maryland  allow  nonresidents  to  hunt  without  license  on  in^'' 
Uition  of  landownerH,  except  Allegany,  Caroline,  Dorchester  (unleas  relatives),  ^*^ 
rett,  Kent,  Soniorwt,  Talbot,  Wicomico  (unless  aocompanied  by  a  resident),  *^' 
Worcester. 

f>()n  wild  lands  of  the  State,  except  from  December  1  to  15. 

<5The  following?  counties  in  North  Carolina  re<iuire  hunters  to  obtain  written  p^' 
miHsion  for  hunting  on  lands  other  than  their  own:  Anson  (Lanesboro  Township) 
Cheroitee,  Clay,  Craven,  Currituck,  Davidson,  Henderson,  Hertford,  Jones,  Madifl^^ 
Martin,  (Cross  Roads,  New  Hope,  Goose  Nest^  Hamilton,  and  Poplar  Point  toW^ 
ships),  Montgomery,  Nash,  Randolph  (townships  of  Back  Greek,  Franklins^il'J 
[quail],  and  part  of  Columbia),  Richmond  ( Mineral  Springs  and  Wolfpit  townships) 
Hoheson  (south  of  the  Carolina  Central  Railroad  and  east  of  the  Oarolina  Northef^ 
ailroad) ,  Rowan,  Rutherford  (Rutherford  Township),  Union,  Wayne^  and  Y«dki» 
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.—TABLES  8H0WINO  CLOSE  SEASOK S  FOE  GAME  TJNDEE 

COUNTY  LAWS. 


•al  States  local  laws  prevail  to  such  an  extent  as  to  require 
bles.  The  county  laws  of  Virginia  and  Tennessee  were 
Q  1903  and  those  of  Alabama  in  1907,  but  local  laws  are  still 
1  Maryland  and  North  Carolina.  In  California,  under  the 
vernment  act  of  April  1,  1897,  boards  of  supervisors  were 
1  to  shorten  the  open  seasons  for  game,  and  this  privilege  was 
30  generally  that  the  seasons  fixed  by  the  State  law  were  mate 
ified.  in  July,  1905,  the  district  court  of  appeal  of  the  second 
district,  in  passing  on  the  constitutionality  of  the  dove  ordi- 
iOS  Angeles  County  (Ex  parte  Prindle,  1  Cal.  App.  Dec. ,  280), 
his  autnority  abrogated  by  an  amendment  to  the  constitution 
jec.  25^^)  adopted  in  1902,  and  in  July,  1906,  the  superior  court 
jrnardino  County  held  the  game  ordinance  of  that  county 
I  the  same  grounds.  Consequently  these  local  seasons  are 
ncluded. 

oUowing  table  the  season  for  each  kind  of  game  under  the 
(if  anj)  is  first  given,  after  which  the  local  exceptions  are 
counties: 


MARYLAND. 


1 


Close  seasons  for  game  under  county  laws.^ 


»f  game. 


n 

l-8ept.  1  (ex- 
«rs): 

Cecil 

idel 


(gray  or  fox). 


ry(gray) 
n 


Ince  George... 

e,  Baltimore 
lie),  Calvert, 
k,Kent,Wa.Mh- 


iDdel,    Cecil, 
one. 


Close  seasons. 


Jan.  1-Oct.  15. 
Jan.  1-C)ct.  1. 
Jan.  1-Nov.  1. 


Jan.  1-Sept.  1. 
Dec.  24-Sept.  1. 
Nov.  2-Sept.  15. 
Jan.  lt>-Sept.  1. 
Nov.  15-Sept  1. 
Dec.  1-Sept.  1. 
All  the  year. 
Dec.  15- Aug.  1. 
Dec.  25-Sept.  15. 
Feb.  15-Sept.  1. 
rnprf)tected. 

Dec.  25-Nov.  1. 


Dec.  1-Nov.  1. 
Dee.  25-Nov.  15. 

Jan.  16-Nov.  15. 


Kinds  of  game. 


Rabbit — Continued. 

Carroll,  Howard 

Charles 

Dorchester.  Talbot 

Garrett 

Harford 

Montgomery  '* 

Prince  George 

St.  Mary 

Somerset 

VVicomic(».  Worcester 

Quail  (or  partridge): 

Baltimore,  Baltimore 
City,  Charles,  Freder- 
ick, Kent,  St.  Mary, 
\Va'<hington. 

Allegany  

Anne  Arundel.  Cecil, 
Qneen  Anne. 

Calvert 

Caroline 

Carroll,  Howard 

Dorchester,  Talbot 

Garrett 

Harford 

Montgomery 


Close  seasons. 


Dec.  26-Nov.  10. 
Jan.  15-Oct.  15. 
Jan.  1-Nov.  1. 
Feb.  1-Nov.  1. 
Dec.  1-Nov.  1. 
Dec.  20-Nov.  1. 
Dec.  26-Nov.  9. 
Jan.  16-Nov.  1. 
Jan.  1-Nov.  16. 
Jan.  15-Nov.  IB. 

Dec.  2&-N0V.  L 


Dec.  1-Nov.  1. 
Dec.  25-Nov.  15. 

Jan.  11-Nov.  1. 
Jan.  le-Nov.  15. 
Dec.  25-Nov.  10. 
Jan.  1-Nov.  1. 
Until  Oct.  1, 1908. 
Dec.  1-Nov.  1. 
Dec.  20-Nov.  1. 


ful  to  hunt  on  election  day  in  Baltimore,  Frederick,  or  Harford  counties,  and  in  Fred- 
t  is  unlawful  to  hunt  with  gun  or  rifle  Oct.  10-Xov.  1. 
yQMT  means  tluui  shooting  prohibited  Nov.  1-Jan.  15. 


(49) 


50 

MA  RYLAN  I>— Oont  inued. 
Close  seasotisfor  game  tinder  county  lavs — Continued. 


Kinds  of  gamo 


CloBt*  season. 


Kinds  of  game. 


Quail  ^o^  partridgo)— Cont'd. 

Prince  George 

SonuTfiet,   Wicomico, 
Worcester. 
RiifTed  grouse  (or  pheasant): 

Bal  ti  more,  Cal  vert .  Caro- 
line, ('harles,  Freder- 
ick, Kent,  TallM)!. 

Allegany  

Anne  Anindol,  Cecil 

(.Carroll,  Howard.  Queen 
Anne.  St.  Mary. 

Baltimore  City  (sale) 

[Dorchester.  Wicomico, 
Wori'OPter. 

(JarretL  

llarfonl 

Montgomery 

I'rince  (Jeorge 

Washington  

Hi  tmerset 

Englisli  i)hea»<i»nt,  Mongo- 
lian x»MOj»j<jint,  Dec.  'ia- 
Nov.  1  lexcept  aHfolIowH): 

Anne"  Arundel 

llowjird  

l).=r.  li.-t.>r 

(Jarrett , 

rnnc*!  Giiorge , 

WicDinico,  Worcester 

Wild  hirkey: 

Baltimore,  Baltimore 
City  (y-alc),  Calvert. 
Caroline,  (Miarles, 
l*riii''«*  'ieorire.  Tall>ot. 

Allegany I 

pdicliottT.  Wieomico, 
Wuricstrr."  I 

Fr«'(l«ri('k 

iiarntt  

Howard 

Krnt 

.Moiiti^oujery .  .* 

Wa.-hington* 

Aim«'   Annnh-1,  Carroll. 

("j-eil,   Harfonl.  (^ueen 

A  nne.  St.  Mary,  Somer- 

M-t. 

I>ov<-,    Pec.  L'-'i-Aug.    1')   (ex- 

(;epl  HS  follows): 

Carnill.  Frederick.  Wi- 
(•(Unieo. 

Don-hestiT 

K.nt 

S<»merM't 

Washii»gton  

Wild  pij^eon,  Kent  (-ounty.. 
WoorliiM'k: 

Baltimore,  Baltimore 
city  I  sale),  <"alvert. 
Fniderick,  Howard. 
Ki-nl. 

Allijfatiy  

Anne  Arundel 

Caroline 

Carn.II 

('•'cil 

Charles 

l)on'he.«ter,  Montgomery . 

(Jarn-tt 

Harford 


Dec.  "ifi-Nov.  9. 
Jan.  l^Nov.  16. 

Dec.  25-Nov.  1. 


Dec.  1-Nov.  1. 
Dec.  26-Nov.  15. 
Dec.  li-VNov.  10. 

Dec.  2f>-<Jct.  ]. 
Feb.  1-Nov.  10. 

To  Oct.  1.  1908. 
Dec.  1-Nov.  1. 
Jan.  1-Scpt.  1. 
Doc.  *2t>-Nov.  9. 
Doc.  2.5-Ang.  li 
Cnprotected. 


Dec.  *jr>-Xov.  15. 
Dec.  25-Nov.  10. 
Feb.  1-Nov.  10. 
CntilOct.  1,1908. 
Dec.  2G-N0V.  10. 
Feb.  1-Nov.  10. 

Dec.  25-Nov.  1. 


Dec.  1-Nov.  1. 
Feb.  1-Xov.  10. 

Jan.  15-Nov.  15. 
IntilOct.  1,1908. 
Dec.  2.VNOV.  10. 
All  the  yciir. 
Mar.  1-Nov.  1. 
Jan.  1-Nov.  1. 
I'nprotected. 


All  the  year. 

Jan.  1-Anir.  1. 
Dec.  25- Aug.  1. 
Jan.  1-Aug.  10. 
Dvv.  2.VAug.  12. 
Dec.  25- Aug.  1. 

l)«-c.  2">-Nov.  1.^ 


i  ►e<'.  1-Nov.  1. 
Aug.  16-June  14. 
Jan.  Iti-Julv  4. 
Dec.  25  Julv  15. 
De<'.  2.VNOV.  15. 
Feb.  21-July  5. 
Jan.  1-Julv  1. 
Dec.  l-(H't.  1. 
Dec.  1-Julv  1. 


Close  neanon. 


Woodcock — Continued. 

Prince  Gei>rge 

Queen  Anne 

8t  Mary 

SomeniOt 

Talbot 

^yai}hington , 

Wicomico , 

Worcester 

Plover,  May  l-Aug.  15  (ex 
cept  as  follows) : 

Anne  Arundel 

Carroll 

Kent 

Prince  George 

Boroerset 

Wicomico 

Worcester 

Snipe,  May  l-Aug.  15  (except 
asfollowR): 

Anne  Arundel 

Carroll 

Kent 

Prince  George 

Somerset 

Wicomico 

NVorccflter 

Sora  rail  or  ortolan.  Nov.  1- 
Sept.  1  (except  a.s  follows) : 
Anne      Arundel      and 
Prince  George — 
Pataptico  or  Potomac  . . 

Patuxcnt  River 

Caroline,  Kent 

Cecil 

Harford 

Talbot 

Somerset 

Reedbird.  Nov.  1-Sept.  1  (ex- 
cept as  follows): 

Cecil 

Harford 

Patuxcnt  River 

Somerset 

Duck   (except  woo<i  duek), 

goose,    brant,   pwan,  and 

other    wildfowl,  Apr.  10- 

Nov.  1  ^except  as  follows): 

Anne  Anindel  (on  Ma- 

gothv.  Rhode,  Severn, 

and  WcRt  rivers). 

Caroline  (duck) 

Cecil,  Harford 


Kent 

Patuxent    River    (duck 
and  goofKi). 

Somerset  ^duck) 

(Joose 

Talbot  (wild   fowl)    on 
(Jreat  Choptank  River. 

Al  legany 

Wood  or  Hummer  duck,  Apr. 
10-Nov.  1  (except  as  fol- 
lows ) : 

(Mmrles  (acorn  duck) 

Dorchester , 

Somerset 

Talboi,  Wicomico 


Worcester. 


Dec.  26-June  80. 
Keb.l-July5. 
Feb.2^iilri 
Jan.  I-JuDe  15. 
Jan.  1-Ju1t5. 
Deo.25^ulyl2. 
Peb.l-JulylO. 
Feb.  1-NoT.  ia» 


Aug.  1&-Msr.2. 
May  1-gept  L 
Dec.  25-Aug.  1. 
Mayl-Sept.2. 
May  1-Deo.  L 
Jan.  16-NOV.16. 
Unprotected. 

Aug.l6-May2. 
May  l-8cpL  1. 
June  l-Mar.  16; 
May  1-Sept.  2. 
May  1 -Deo.  1. 
Jan.  15-NoT.  ib. 
Unprotected. 


Nov.  1-Sopt.  5l« 
Jan.  1-SepL  2. 
Jan.16-Sept.16. 
Dec.  25-Nor.  15. 
Dec.  1-Sept.  1. 
Jan.  1-Sept.  la 
Unprotected. 

D^'C.  25-Xov.  lb. 
Dec.  1-iiept.  L 
Jan.  l-Sept.2. 
Unprotected. 


Mayl-OctL^' 

Apr.  *-6ept.l5.* 
Special    pro^** 
sious.<f      , . 

Apr.25-No»-i'; 
Apr.l^Nov.a." 

Apr.  1-Oct.  1. 
Apr.  1-Nov.  i^ 
Mayl-OctlO-' 

i  Unprotected. 


Apr.  10-Oct  1- 
Jan.l-Ang.V 

Jan.  l-8ept  Ill- 
Mar.  l-8epti- 


nit  is  not  clear  whether  or  not  the  law  protects  the  wild  turkey  in  these  countios. 

fcExcc])!  July  in  Baltimore  City.  (Calvert,  Fre<lerick,  Howard,  and  Worcester. 

<' Otherwise  a«<  state<l  in  Slate  law.  s 

'MVildfowl  .MlnM>iing  is  also  prohibited  on  Bohemia,  Elk,  and  Sassafras  rfyeis  Apr.  1-NoT.  t«Ji 

Tuewlays.  Thurs^lays,  and  Sunnayn;  on  Magothy  River,  Mondays,  Wednesdays,  Fridays,  and 8aiid*7^ 

on  th<>  Patuxent  liiver.  Sundays;  on  Kluxle  and  West  rivers,  Tuesdays.  Tnarsdays,  Saturdays. •»* 

^UQday.s:  on  Seveni  River,  Tuewiays,  ThurNdayM,  Fridays,  and  Sundays;  and  on  UiefinaquabannaFwHi 

r.  1-Nov.  1,  and  Tuesdavs.  Thursdays,  and  Sundays,  also  Saturdays  in  Norember  and  December 
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Close  aeagonfor  game  under  county  laxm — Continaed. 


of  game. 


-Oct.  1  (except 

NTS): 

latnam,  David- 
reyth,  Guilford, 
mery,  Moore, 
ph,bRicliinond. 
Sha]n,ScotIand. 
Stokes,  Sarrv, 
ra,  Wilkes,  Yad- 

Northampton.. 

Yancy 

;k 

Cleveland,    Co- 

Jones 


Close  seasons. 


ToNov.  1,1910.  a 


Halifax,  New 
sr,  Warren 

c« 

ccept  Hatteras 
to  Mar.  4. 1908). 
J,  Person,  Vance. 


II 


ania. 


Chowan,  Cum- 
1«  Duplin,  Edge- 
Oat^  Greene, 
t,  Hyde.  Jobn- 
isnoir,  Martin, 
tank,  Perqui- 
Pitt,  Washing- 
&yne,  Wilson. 

.Chowan, Cleve- 
Dare  (except 
luirrel  on  Hat- 
anks  to  Mar.  4, 
totes,  Hertford, 
,  Mecklenburg, 
mans,  Pitt, 
arteret.  Craven, 
Martin,  Pam- 
laquotank,  Tyr- 

ibe 


Feb.  1-Aug.  16 
Dec.  1-Nov.  1. 
Feb.  1-Sept.  1. 
Jan.  1-Oct.  1. 

Feb.  1-Aug.  1. 
To  Feb.  23,  1911. 
To  Feb.  28, 1917. 
Jan.  1-Sept.  1. 

Mar.  1-Sept.  20. 
Mar.  1-Oct.  15. 

Jan.  ir>-Sept.  1. 
Oct.  1-Peb.  1. 
To  Feb.  4, 1917. 
Jan.  1-Dec.  1. 
Nov.  1-Oct.  15. 
Nov.  1-Sept.  1. 
All  the  year. 
Feb.  1-July  15. 
Jan.  1-Nov.  1. 
Dec.  Ifr-Oct.  16. 
Feb.  l-Oct  16. 
Unprotected. 


lery,     Tran8>i- 


Mar.  1-Noy.  1. 


Mar.  1-Oct.  1. 


Nov.  1-Jan.  15. 
Mar.  1-Sept.  1. 
Feb.  1-Oct.  1. 
Jan.  1-Dec.  1. 
Feb.  15-Oct.  1. 

Apr.  1-Sept.  1. 
Apr.  1-Oct.  1. 


Kinds  of  game. 


Opossum:  b 

Alamance,  Oaswell.Chat- 
hara,  Durham,  Frank- 
lin, Graham,  Guilford, 
Halifax,  Mecklenburg, 
Moore,  Orange,  Pam- 
lico, Wake,  Warren. 

Clay 

Greene 

Harnett.  Lincoln , 

McDowell 

Mitchell 

Quail  or  partridge.  Mar.  1- 
Nov.  1  (except  as  follows): 

Alexander 

Anson  i 

Buncombe 

Burke,  Catawba,  Edge- 
combe, Forsyth,  Nash. 

Cabarrus,  DavidHon,  Du- 
plin, Franklin,  Guil- 
ford, Macon,  Mont- 
gomery, Randolph,')  J 
Swain,  Wilson. 

Camden,  Cherokee, 
Clay,  Currituck,  Davie. 
Iredell,  Pasquotank, 
Perquimans,  Rowan. 

Cleveland,  Lincoln. 
Stokes,  Surry,  Yadkin. 

Columbus,  Richmond 

Dare,  Tyrrell.  Vance 

Durham,  Madison 

Gaston 

Henderson 

Hyde 

Mecklenburg 

Mitchell 

Northampton 

Union 

Watauga  / 

Graham,  Onslow 

Pheasant: 

Ashe,  Chatham,  David- 
son, Forsyth,  Guilford, 
Montgomery,  Moore, 
Randolph, A  Richmond, 
Rockingham, Scotland, 
Stanly,  Stokes,  Surry, 
Watuugji,  Wilkes,  Yad- 
kin. 

Buncombe 

Burke 

Cherokee  

Edgecombe 

Clay 

Granville,  Macon 

Henderson 

McDowell 

Madison 

Mitchell : 

Rowan 


Clofle  seasons. 


Feb.  1-Oct.  1. 


Apr.  1-Nov.  1. 
Feb.  1-Oct.  1. 
Jan.  1-Oct.  1. 
Mar.  1-Oct.  16. 
Feb.  16-Oct.  1. 


Jan.  16-Dec.  1. 
Jan.  20-Nov.  20 
Feb.  1-Nov.  14. 
Feb.  15-Nov.  16. 

Mar.  1-Nov.  16. 


Mar.  l-Dec  1. 


Feb.  1-Dec.  1. 

Apr.  1-Nov,  1. 
Mar.  1-Oct.  16. 
Feb.  1-Nov.  16. 
Jan.  16-Nov.  28.* 
Apr.  1-Nov.  15. 
Mar.  20-Oct.  15. 
Jan.  10-Dec.  1. 
Feb.  16-Oct.  1. 
Feb.  1-Nov.  1. 
Jan.  15-Dec.  16. 
Mar.  1-Sept.  1. 
Unprotected. 

To  Nov.  1, 1910. 


Feb.  1-Nov.  14. 
Feb.  16-Nov.  16. 
To  Feb.  28,  1912. 
Mar.  1-Nov.  16. 
Mar.  1-Dec.  1. 
Mar.  1-Nov.  1. 
Apr.  1-Nov.  1. 
ToJan.  1,1912. 
Feb.  1-Nov.  16. 
Feb.  15-Oct.  1. 
Feb.  1-Dec.  1. 


»d  in  private  preserves  mav  be  killed,  sold,  or  used  at  any  time. 

ng  is  prohibited  in  part  of  Columbia  Township,  Randolph  County,  Jan.  l&-Nov.  15,  and 

&rt  hnntins^  bv  landowners  and  tenants  is  prohibited  Mar.  1-Nov.  16. 

•  Creek  ana  white  Creek  town.ships. 

ftif  mile  of  Lake  Waccamaw. 

Bide  of  Poplar  Branch  Town.«hip. 

lont  horns  protected  all  the  year.  • 

Ihrer  or  within  100  yards  thereof. 

f  region  between  Alligator  River  and  county  line  Feb.  16-Aug.  I. 

wto  township  only. 

linsyille  Township  Jan.  15-Nov.  15. 

Km  extends  to  last  Thursday  in  November. 

)mftk  Township  all  the  year. 
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Kinds  of  gBme. 


Pheasan  t— Continued . 

Kutherford  (English, 
Monj^olian). 

S  to  k  eH 

Swain 

Transylvania  (English, 
Mongolian,  California, 
to  Nov.  1, 1910). 

Watauga 

Wild  Turko>\  Mar.  1-Nov.  I 
(except  as  follows): 

Anson  a 

Buncombe 

Burke 

Cabarrus,  Cherokee,  Da- 
vldHon,  Edgecombe, 
Guilford,  Macon.  Wil- 
son. 

Clay,  Randolph,  6  Row- 
an. Stokes. 

Col  inn  bus 

Davio 

HondtTHon 

Madison 

Mitchell 

Nortiiampton 

Pamlico 

I»undcr 

Richmond 

Union 

Carteret,  Dare,  Graham, 

Onslow,  Stanly,  Swain, 

Tyrrell. 

Dove,  lark,  robin,  Mar.  1- 

Nov.    1*»    (except   as    fol- 

lowH): 

Buncom be  (dove ) 

Burke 

CabarruN,  Cherokee, 
Edgecombe  (except 
dove.  Oct.  1-Aug.  1), 
Guilford,  Macon 
(dove). 

Coluinbus(dove) 

DavidHon,  Richmond 

Davie,  Rowan 

Halifax  (dove) .. 

Henderson , 

Hyde 

Madison  (except  dove, 
Feb.  1-Nov.  15) 

Mecklenburg , 

Mitchell 


Close  seasons. 


To  Mar.  8,  1018. 

Feb.  1-Dec.  1. 
Jan.  1-Nov.  20. 
Mar.  1-Nov.  1. 


To  Jan.  1, 1911. 


Jan.  2a-NoT.  20. 
Feb.  1-Nov.  14. 
Feb.  1&-NOV.  16l 
Mar.  1-Nov.  16. 


Feb.  1-Dec.  1. 

Apr.  1-Nov.  1. 
To  Mar.  1,1906. 
Apr.  1-Nov.  15. 
Feb.  1-Nov.  15. 
Feb.  15-Oct.  1. 
Feb.  1-Nov.  1. 
Mar.l-Octl. 
Feb.  1-Oct  1. 
Jan.l-Oct.  1. 
Jau.l5-I>ec.  15. 
Unprotected. 


Feb.  1-Nov.  14. 
Feb.  15-Nov.  16. 
Mar.  1-Nov.  16. 


Apr.  1-Nov.  1. 

Apr.  1-Oct.  15. 
.'  Mar,  1-Dec.  1. 

Feb.  1-Aug.  1. 
:  Apr.  1-Nov.  15. 
'  Mar.  15-Nov.  1. 

'  Jan.  1-Dec.  1. 
,  Feb.  1-Nov.  16. 
1  Feb.  15-Oct.  1. 


Kinds  of  game. 


Dove,  lark,  etc— ConttnDed. 

Northaxnpton      (except 
dove,  Feb,  15-Nov.  1) .. 

Stokes 

Union 

Vance 

Warren  (dove) 

Carteret,    Duplin,    Gra- 
ham, Moore,  Obdow, 
Swain,  Wilson. 
Woodcock: 

Brunswick,   New    Han- 
over  

Cherokee,        Qranville, 


CSose  8es8on.«. 


Feb.l-Xov.L 
F^l-Der.L 
Jan.l6-DeclSi 
Mar.  15-Oct  1& 
Feb.  1- Aug.  1. 
Unproteetei 


Randolph  b. 
Craven,  Jones. 


Edgecombe 

Henderson 

Madison 

Mitchell 

Rowan 

Stokes 

Snipe:  b 

Anson  a  ...^ 

Brunswick,    New   Han- 
over  

Cherokee.  Edgecombe 

Granville 

Halifax,  Warren 

Madison 

Mitchell 

Marsh  hen,  curlew,  and  other 
shore  birds:  b 

Ansona 

Clarteret 

Cherokee,  Edgecombe . . . 

Granville 

Henderson 

Madison 

Stokes 

Wildfowl:  b 

Anson 

Beaufort  (summer duck) . 
BmoswickfNew  Hanover 

Cartcretd 

Craven,  Granville, Jones. 

Currituck« 

Dare/ 

Edgecombe,  Qnilford 

HenderHon 

Hydev 

Madison 

Stokes 


Jan.l-8epil- 

Mtr.l-NoT.l. 
Feb.l-NoT.L 
Mar.l-NoT.l&. 
Alltheyetr. 
Jan.  1-Dec.  L 
Feb.l6-0eLl. 
Feb.  1-Dec  L 
Feb.  1-Dec  L 

Jan.20-Nov.M. 

Mar.l-6eptl. 
Mar.  l-Nov.16. 
Mar.l-NoT.l. 
Mayl-Feb.l. 
Jan.  1-Dee.  1. 
Feb.  16-Oct.l. 


Jan.  20-NoT.  30. 
Apr.  l-Aug.  U- 
liar.  1-Nof .  IV 
Mar.  1-Nov.  1. 
All  the  year. 
Jan.  l-uec.  1. 
Feb.  1-Dec.  1. 

Jan.  20-Nov.  20. 
Feb.  1-Sept.  15. 
Mar.  l-Bept.  l.c 
Apr.  1-Nov.  2.S. 
Mar.  l-Nov.  1. 
Apr.  1-Nov.  1. 
Mar.  IC^Nov.  10. 
Mar.  1-Nov.  15. 
All  the  year. 

Jan.  1-Dec.  1. 
Feb.  1-Dec.  1. 


a  In  Lanesboro  Township  only. 

b  All  hunting  Is  prohibited  in  part  of  Columbia  Township,  Randolph  County,  Jan.  15-Nov.  15,  and  in 
another  fiart  hunting  by  landowners  and  tenants  is  prohibited  Mar.  1-Nov.  15. 

'•Ducks  only. 

'i  Applies  t4)  8hootiUK  from  batteries  and  sneak  boats. 

<^  Applies  to  hunting  over  decoys.  In  addition  to  this  close  season,  Wednesdays,  Saturdays,  and 
SundayM  are  closed  for  all  huntiiiK.    Ring  shooting  is  prohibited  Apr.  1-Feb.  16. 

/  AiiplicH  only  to  hunting  for  sale. 

0  Battery  shooting  prohibited  on  Wednesdays,  Saturdays,  and  Sondays  on  Punllco  Sound. 


o 


iMoed  October  1( 

U.  S.  DEPARTMENT  OF  AGRICULTURE. 


FARMERS'  BULLETIN  3W. 

Experiment  Station  Work, 

XLIII. 

Compiled  firom  tb«  PnbllcatlDnR  of  tbe  AKricultaral  Experiment  Stations. 


ICE  FOR  HOUSEHOLD  USB.  COOPERATION  IN  MAKKETlxn  CROPS. 

CULTURE    AND  VARIETIES    OF  ROOT        INCUBATION  OF  EGGS. 

CROPS.  CAUSES  OF  DEATH  OF  YOUNG  CHICKS. 

eowPEAS  AND  SOY  BEAMS.  SNOW  FOR  POULTRY. 

SILAGE  FROM  FROSTED  CORN.  ERADICATION  OF  CATTLE  TICKS. 

BACTBRIA  IN  CREAU. 


SEPTEMBER,   1907-. 


IN  THE  OfFlce  OF  EXPERIMENT  STATIONS. 
A.  C.  TRUE,  OlreotDi-. 


WASHINGTON: 

OOVBRNMBNT    PRINTING    OPPICB. 

I907' 


THE  AGRICULTURAL  EXPERIMENT  STATIONS. 

MiSSOITBI — 


Alabama — 

College    Station:    Auburn;    J.    F. 

Diij?gar.« 
Canebrake     Station:     Vniontown; 

J.  M.  Richeson.ft 
Tuskegee    Station:    Tuskegee;   G. 
W.  Carver." 
Alaska — s^itka:  C.  C.  Georgeson.c 
Arizoxa — Tucson:  R.  H.  Forbes.^ 
Arkansas — FaiiettevUlr:    W.    G.    Vin- 

cenheller.a 
California — Berkeley:     E.     J.     Wick- 

son.a 
Colorado — Fort  Collins:  L.  G.  Carpen- 
ter." 

CONNECTICl'T 

State  Station:  \ew  Haven;  E.  H. 

.Tt'iikins." 
StoiTs  Staticni :  Starrs:  L.  A.  Clin- 
ton." 
r>vA.\w ARv—  y <•  uurk :  Harry  IIayward.<» 
Florida  -(lahfesriUe:  P.  IT.  Rolf8.« 
Gkokoia     Experiment:  Martin   V.   Cal- 
vin." 
Hawaii 

Fe<lenil    Station:   Honolulu:  J.   G. 

SiuitlL'' 
Suirar     Tlanters'     Station:     Hono- 
lulu:  C.  F.  Fckart." 
Idaho- -Vo.vro/r;  11.  T.  Frenoh.« 
Illinois     I'rhunu:  K.  Davenport.^ 
Indiana-  -Lufutivtiv:  A.  (J(>ss.« 
Iowa  -Atnvs:  C.   F.  Cnrtiss.o 
Kx-s^xs-Mauhuitun:  C.   W.  Rnrkett© 
KFNTrcKV — T.e.rin(jtou :  M.  A.  Scovell.o 
LorisiANA- 

State  Station:   Haton   R<nige. 
Sngar     Station:     Audubon     Park^ 

yew  Orlcunx. 
Nortli     Lonisiana     Station:     Cal- 
houn:   W.    R.    Dodson     {Baton 
Rouge)." 
M.w^iF.  -Orono:  C.  I).  Woo(ls.« 
Maryland-  -Co^/fv/f   Park:  H.   J.   Pat- 

t(M*S^)IL" 

MAssAcurspriTS — Amherst:       W.        P. 

Rrooks.« 
Micuiaw-  -Agricultural  College:  C.  D. 

SinitlL'» 
Minnesota — *S7.     Anth<nij/     Park,     8t. 

Paul:  K.  W.  Randall.^' 
Mississippi — Agricultural    College  : 

W.  L.  ITutcbinson.« 

"  lUroctor.  *  Assistant  (lln'Ctor 

:{01)  (2) 


College  Station:  Volumbiu:  ^.  I 

Waters." 
Fruit    Station:   Mounlain  Grove; 
P.  Evan8.« 
Montana — Bozeman:  F.  B.  Linfield." 
Nebraska — Lincoln:  E.  A.  Burnett* 
Nevada — Reno:  J.  E.  Stubbs." 
New      Hampshire — Durham:    E.    D. 

Sanderson." 
New  Jersey — Neir  Brunswick:  E.  B. 

Voorhees." 
New    Mexico  —  Agricultural  College: 

L.  Foster." 
New  York — 

State    Station:     Geneva:   W.  H. 

Jordan." 
Cornell    Station :    Ithaca :   L.  H. 
Bailey." 
North  Caroijna — 

College    Station:    Raleigh:  T.  B- 

Williams." 
State    Station:     Raleigh:    B.   W. 
Kilgore." 
North   Dakota — Agricultural  Colle9^' 

J.  II.  Worst." 
Ouio--\Vooster:  C.  E.  Thome." 
Oklahoma— /?fi77/rff/f»r;    W.    U   ^^^ 

lish.'' 
Ore(30n— Cor/*ff////j;  J.  Withyooml)^'' 
Pennsylvania — State    College:  T.   ^' 

IInnt.« 
Porto  Rico — Mayaguez:  1).  W.  May-*" 
Rhode      Island  —  Kingston:     11. 

Wheeler." 
SoiTTH  Carolina — Clemson  CoUeur: 

N.  Harper." 
South  Dakota — Brookings:  J.  W.  ^ 

son." 
Tennessee — Knojvillc:    II.     A.    M*  ^ 

gan." 
Trxah— College  Station:   H.   II.  Ih"*  ^' 

rinjxton." 
Utah — Logan:  E.  D.  Ball." 
Vermont — Burlington:  J.  L.  Hills.' 
Virginia — Blackshurg.  ^ 

W  A  s  11 1 NCTO  N  —  Pullma  n:        R.       ^ 

Thatcher." 
West    Virginia — Morgantown:   J. 

Stewart."  , 

WiscoNSiN—.l/ff fii^ow:  H.  L.  RubwE^' 
Wyoming — Laramie:  J.  D.  Towar.« 

<*  Spociol  aj^ent  In  charge. 


J. 
J. 


SCPERIMENT  STATION  WORK. 

d  by  W.  H.  Bbal  sdi]  tbe  StalT  of  tlie  Experiment  Stutlou  Record. 


lent  Station  Work  Is  a  subserles  of  br[ef  popular  bulletins  complied 
published  reports  of  tbe  agricultural  experiment  Htatlons  and  kindred 
s  In  this  and  other  countries.  Tbe  cblef  object  of  these  publications 
milnate  tbroughout  the  L-ouutry  inforuiatiou  regarding  experiments  at 
>nt  experiment  stations,  uiul  thus  to  acquaint  farmers  in  a  general 

the  progress  of  ngrlcultural  lnve.«tigotion  on  Its  practical  side.  Tbe 
rein  reported  should  for  tbe  most  part  b^  regarded  as  tentative  and 

ratber  than  conclusive.  Further  experiments  may  modify  tbem,  and 
i  alone  can  show  bow  far  tbey  will  be  useful  In  actual  practice.  Tbe 
le  stations  must  not  be  depended  upon  to  produce  "  rulea  for  farming." 
iply  tbe  results  of  experiments  to  his  own  conditions  will  ever  reuialn 
m  of  the  Individual  former.— A.  C.  Tbue,  Director,  Office  of  Experi- 
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EXPERIMENT  STATION  WORK.'* 


ICE  FOB  HOTJSEHOLD  USE.^ 

le  matter  of  ice  and  ice  supplies  has  been  briefly  referred  to  in  a 
ission  of  water  for  table  use  in  an  earlier  bulletin  of  this  series.*^ 
le  purity  and  wholesomeness  of  the  ice  supply  has  heretofore 
ted  to  be  a  matter  of  much  less  concern  to  both  sanitary  engineers 
consumers  than  the  quality  of  the  water  supply.  Yet  in  view  of 
increasing  uses  of  ice  its  purity  is  rapidly  becoming  a  matter 
ut  slightly  less  importance  than  that  of  water.  While  the  chem- 
composition  and  the  factors  which  affect  the  purity  of  water  have 
ived  a  large  amount  of  attention  by  the  agricultural  experiment 
ions,  little  study  has  been  made  of  ice  supplies  in  station  labora- 

he  consensus  of  opinion  is  that  natural  ice  formed  to  a  reasonable 
h  is  comparatively  pure  under  usual  circumstances,  but  that  it  is 
'  likely  to  be  contaminated  if  it  freezes  to  the  full  depth  of  a 
low  pond  or  stream,  or  if  it  is  flooded,  particularly  with  surface 
Jr.  The  Vermont  Experiment  Station  found  that  of  a  small 
ber  of  samples  of  pond  ice  examined  all  were  unfit  for  household 

16  following  extracts  from  a  recent  publication  of  the  New  York 
e  department  of  health  regarding  ice  and  ice  supplies  bear 
^y  upon  this  question  : 

general  there  are  a  great  many  conceivable  ways  that  Ice  and  ice  supplies 
become  infected.  The  danger  from  many  of  these  causes  of  infection  may, 
ver,  be  so  remote  or  so  infre<iuent  as  to  hardly  merit  notice.  There  are, 
ver.  a  few  dangers  associated  with  the  formation  of  natural  ice  and  the 
»t1ng  of  ice  supplies,  as  now  prenerally  practiced,  which  do  merit  consid- 
on. 

progress  record  of  experimental  inquiries,  j)ublished  without  assumption  of 
•nsibility  by  the  Department  for  the  correctness  of  the  facts  and  conclusions 
ted  by  the  stations. 

ompiled  from  Vermont  Sta.  Rpt.  1898,  p.  177 :  Mo.  Bui.  N.  Y.  Dept  Health, 
907),  No.  2,  w>.  2-6. 
.  8.  Dept  Agr.,  Farmers'  Bui.  262,  p.  5. 
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The  first  of  these  dangers  is  the  one  due  to  the  harvesting  of  ice  from  polluted 
sources.  This  ice  may  be  taken  from  ponds  or  rivers  which  have  been  polluted 
by  sewage  and  may  contain  the  germs  of  typhoid  fever  and  other  diseases. 

Secondly,  ice  may  become  contaminated  during  the  period  and  operations  of 
harvesting  by  filth  which  may  have  come  from  infected  sources.  The  lumds 
and  feet  of  laborers  or  the  hoofs  of  liorscs  may  be  the  channels  by  which  Infee- 
tioii  may  be  transmitted  to  the  ice  even  after  it  has  been  taken  from  the  water, 
and  notwithstanding  the  purity  of  the  water. 

Thirdly,  ice  may  become  infected  from  surface  drainage  from  the  adjacent 
lands  during  thaws.  The  water  which  has  thus  flowed  over  infected  fields  that 
may  have  been  fertilized  or  otherwise  infected  may  be  carried  onto  the  i(«  and 
settle  and  be  frozen  into  it. 

Finally,  ice  may  l)econje  infected  from  the  exposure  and  handling  incident  to 
distribution  of  it  in  our  cities  and  even  within  our  homes.  This  may  be  by  far 
the  most  serious  mode  of  infection,  for  it  leaves  the  time  interval  between  infec- 
ti<»u  and  transmission  too  short  for  any  counteracting  influence  of  cold  to  be 
exerted. 

Tlic  opiK)rtunities  afforded  for  infection  during  the  distribution  of  our  irt 
supply  are  many.  They  start  with  the  infection  by  the  icemen  in  handling  the 
i<e  and  include  infection  from  the  air  of  our  cities,  the  dirt  and  filth  gathewl 
wliilc  the  ice  is  depositcH.1  \\\x)i\  pavements  and  sometimes  in  streets,  the 
dirty  ice  l)room.  the  water  with  which  it  is  washed,  and,  finally,  the  handling 
just  prior  to  placing  in  coolers  or  ice  chests.  To  be  sure,  these  sources  may  be 
largely  avoidcnl  and  wholly  eliminated  by  final  and  careful  washing,  but  here, 
as  in  all  our  djilly  hjil)its  in  tlie  preparation  of  food,  sanitary  precautions  are 
not  always  observed,  and  the  dangers  may  oft<'n  l>e  more  real  than  apparent. 

Not  wit  list  iiiidiiig  the  many  ^possibilities  of  ice  infection,  examina- 
tion of  the  literature  of  the  subject  shows  that  the  number  of  epi- 
(leniic^  of  disease  attributable  to  ice  is  small.  The  reason  for  the 
small  mortality  from  ice  infection  **  of  which  we  have  authentic 
record,  is  due  to  a  series  of  natural  agencies  or  safeguards  ♦  *  * 
which  lend,  by  a  process  of  su excessive  elimination,  to  reduce  or 
entirelv  destroy  the  bacterial  or  fferm  life  that  mav  have  been 
origiiuilly  present  in  the  polluted  water  or  have  infected  the  ice 
after  its  formation,  or  even  aft(»r  harvesting." 

Tlie  first  safeguard  or  influence  whicli  is  active  in  tlie  reduction  of  bacterial 
life  is  the  well-estal>lished  phenomenon  of  subsidence  and  oxidation  upon  sus- 
pende<l  matters,  including  ba<teria  in  bodies  of  (|uiescent  or  slowly  flowing 
water.  Tliis  action,  of  cours4».  will  eft*(M-t  in  tin^  greatest  degret>  th«^  jmriflcation 
of  ice  harvested  from  iH)nds  and  lakes.  It  aflFects  in  a  large*  measure,  lioweven 
ice  c(>llected  from  rivers  and  especially  those  in  whicii  the  velotrlties  are  sl<*^ 
enougli  to  admit  of  formation  of  ice  of  sufficient  thiclvness  to  warrant  harvet'ting' 

The  second  agent  in  tlie  self-purification  of  ice  is  the  removal  of  suspended 
and  dissolvcHl  nnitters  which  is  brouglit  about  during  the  action  of  free«lnfr 
It  is  connnonly  known  as  the  **  filtration  process  of  freezing."  and  It  affects  not 
cmly  the  susi)ended  matters,  such  as  particles  of  dirt  and  bacteria,  but  a^** 
chemicals  that  are  in  solution.     *     *     * 

Of  perhaps  the  greatest  influence  in  the  self-purification  of  ice  is  the  effe^ 

of  low  temperature  uix)n  the  vitality  and  life  of  the  bacteria  themselyeB.    ^* 

has  l)een  found  by  nearly  all  observers  that  bacteria  exiK>8ed  to  low  temper*' 

tures  near  the  freezing  i)oint  very  soon  lose  their  vitality,  and  If  exposed  to^ 

ufiicient  length  of  time  are  either  killed  or  bec^ome  so  attenuated  as  to  b^ 
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lonpatbogenic,  i.  e.,  their  vitality  has  been  so  lowered  that  they  are  unable  to 
t)e  sufficiently  revived  to  produce  disease. 

This  effect  of  low  temperature  upon  the  vitality  of  bacteria  is  proportional 
in  a  measure  to  the  degree  of  cold,  but  of  much  more  importance  is  the  effect  of 
the  time  of  exposure.  *  *  ♦  The  few  that  are  not  killed  after  exposure  for 
say  one  month  have  become  so  attenuated  as  to  be  imable  to  produce  disease. 

There  Is  still  another  influence  depending  upon  time  of  exposure  that  must 
Pot  be  confounded  with  the  phenomenon  of  cold  alone.  This  is  the  influence  or 
destruction  of  pathogenic  [or  disease  producing]  bacteria  when  exposed  or  dis- 
seminated through  a  body  of  water.  It  has  been  found  that  without  special 
relation  to  temperature,  pathogenic  bacteria  are  slowly  killed  when  discharged 
into  a  body  of  water.  This  is  probably  due  partially  to  the  fact  that  water  is 
not  a  favorable  environment  to  most  species  of  pathogenic  bacteria  accustomed 
to  environment  in  a  human  being,  and  partially  to  the  fact  that  when  exposed 
to  the  ravages  of  other  water  bacteria  they  are  soon  destroyed.     *     ♦     ♦ 

These  facts,  while  emphasizing  the  great  immunity  bestowed  by  nature,  point, 
however,  to  the  real  dangers  of  ice  infection  with  renewed  force.  There  still 
remain,  for  instance,  the  infection  due  to  handling  and  distribution ;  to  surface 
pollution  due  to  the  pernicious  practice  of  flooding  ice  to  get  a  thicker  crop; 
to  surface  pollution  due  to  rains  and  melting  snow  washing  pollution  from  side 
slopes  onto  Ice  that  has  already  formed,  and  finally  to  the  dangers  of  artificial 
ioe  when  this  has  t>een  manufactured  from  contaminated  water  and  delivered 
to  consumers  l>efore  the  natural  processes  of  purification  have  had  an  oppor- 
tunity to  become  active  or  effective. 

It  is  for  the  removal  of  some  of  these  possible  or  residual  dangers,  notwith- 
standing the  high  efficiency  of  natural  purification,  that  regulations  looking  to 
the  conservation  of  our  ice  supplies  become  desirable  If  not  necessary.  ♦  *  ♦ 
It  needs  no  proof  to  show  that  ice  harvested  from  the  vicinity  of  sewer  outlets 
would  be  loathsome  If  not  dangerous.  In  fact,  even  If  there  were  no  danger 
from  such  a  procedure  there  would  still  be  an  aesthetic  objection  to  organic 
and  other  filth  associated  with  polluted  waters  that  make  Incumbent  the  form- 
ing of  laws  for  the  protection  of  our  Ice  supplies. 

With  the  growth  of  population  and  manufacturing  industries  the 
pollution  of  streams,  ponds,  and  lakes  is  becoming  so  general  as  to 
render  it  more  and  more  difficult  to  find  unpolluted  bodies  of  water 
from  which  to  harvest  natural  ice.  It  therefore  becomes  increasingly 
important  to  guard  against  this  source  of  danger  to  the  public  health, 
particularly  as  the  demand  for  ice  is  steadily  growing  and  its  uses 
rapidly  multiplying. 

CVLTTJEE  AND  VAEIETIES  OF  BOOT  CROFS.«    • 

As  explained  in  an  earlier  number  of  this  series,*  root  crops  are  a 
valuable  feed  for  stock,  especially  during  the  winter  when  they  sup- 
plement the  rations  of  grain  and  other  dry  feed  stuffs.  They  thrive 
best  in  regions  having  moist  and  cool  weather,  but,  nevertheless, 
enough  heat  and  sunshine  to  promote  rapid  growth  during  the  grow- 
ing season.     In  many  sections  of  the  Northern  States  root  crops  may 

•  Ck>mpi]ed  from  New  York  Cornell  Sta.  Buls.  243  and  244. 
>  U.  S.  Dept  Agr.,  Farmers'  Bui.  305,  p.  19. 
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be  grown  with  profit,  but  the  fact  that  their  culture  is  not  so  gen- 
erally understood  as  it  should  be  is  probably  the  reason  that  they 
are  not  grown  so  extensively  in  the  United  States  as  in  Canada  and 
parts  of  Europe. 

The  New  York  Cornell  Station  has  recently  published  the  results 
of  investigations  as  to  the  best  methods  of  growing  mangels,  half- 
sugar  mangels,  sugar  beets,  ruta-bagas,  kohl-rabi,  hybrid  turnips, 
turnips,  and  carrots  in  order  that  this  information  might  serve  as  a 
guide  to  those  wishing  to  raise  any  of  these  crops  under  similar  con- 
ditions. The  culture  of  these  roots  is  explained  as  the  experience  of 
the  station  has  determined  it,  and  the  leading  varieties  are  described. 

SEEDS  AND  SEEDING. 

In  discussing  seeds  and  seeding  it  is  pointed  out  that  the  commer- 
cial "  seed  "  of  mangels,  half -sugar  mangels,  sugar  beets,  and  carrots 
is  ivally  the  fruit,  of  which  each  individual  fruit  may  contain  from 
1  to  7  seeds.  The  fruit  of  the  carrot,  however,  bears  only  one  seed. 
Tlie  coniniercial  seeds  of  ruta-bagas,  turnips,  and  kohl-rabi  are 
true  seeds.  Almost  all  of  the  seed  samples  received  at  the  station 
contained  dust,  and  in  some  of  them  the  dust  and  pieces  of  stem 
leacluHl  7  per  cent  of  the  total  weight.  The  following  table  gives  a 
comparison  of  the  different  kinds  of  seed  studied  at  the  station. 

Comintriaon  of  root-crop  seeds. 


Crop. 


ManK*"l>* 

Ilalf-suKHr  nuiiigt'ls 

Hn^fur  iKM'ts 

Rntji-tmRHS 

IIyt)ri(i  turnips 

(N)iiiin()n  turnips 

Kohl-nibios 

Carrots 


Seeds  per  pound. 


32, 000  to  185.000 
24, 000  to  36.000 
22, 000  to  24,000 
161, 000  to  188,000 
183, 000  to  266. 000 
200, 000  to  260. 000 
114, 000  to  129,000 
440, 000  to  460,000 


GenniM- 
tion. 

PcrcerU. 
73  to  1§ 
100  to  136 
102tol» 
83  to  92 
71  to  ^ 
89to  ^ 
48  to  ^ 
15  to  8a 


In  the  cas<»  of  carrots,  with  a  germination  power  of  only  15  JK?^ 
('(Mit,  the  cost  of  a  pound  of  seed  which  would  grow,  based  on  tlm*^ 
ordinary  price  of  the  seed,  or  GO  cents  per  pound,  would  be  $4  p^"' 
pound.     This  seed  was  sown  at  the  station,  and  a  good  stand  wj 
secured.   l)ut    for  each   carrot  grown   over   80   seeds  were   requirei 
11ies(»  figures  need  no  comment  to  show  the  value  and  the  necessity 
good  s(mm1. 

Sowing  from  May  r>  to  D  proved  better  at  the  station  for  all  root^ 
than  sowing  as  late  as  June  V2,  Planting  early  in  May  general!^ 
promotes  yield,  dry  matter  content,  and  keeping  quality.  On  cla^^ 
loam  soil  the  carrot  seed  failed  to  grow  when  sown  one-fourth  in^^ 
deep,  while  it  grew  well  in  sand  sown  five-eighths  inch  deep.  Ma.  ^•'^ 
gels,  half-sugar  mangels,  and  sugar  beets  were  all  sown  three-fouricr/i^ 
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inch  deep  and  all  others  between  one-fourth  and  one-half  inch, 
distance  of  30  inches  between  rows  is  advised,  in  order  to  adm 
horse  culture  for  a  longer  period  of  time  than  when  the  rows  are 
nearer  together.  With  this  distance  between  rows  the  largest  ] 
per  acre  may  not  be  realized,  but  by  all  possible  elimination  of  1 
labor  roots  are  produced  at  the  lowest  cost  per  ton. 

GENERAL  CT7LTUKAL   CONSIDERATIONS. 

Mangels  were  ready  for  thinning  thirty  to  thirty-five  days  i 
sowing,  ruta-bagas  twenty-five  to  thirty  days,  turnips  sixteei 
twenty-five  days,  and  carrots  and  parsnips  about  thirty-five  to  1 
days.  Clean  culture  was  given  and  an  application  of  100  pounc 
nitrate  of  soda  per  acre  was  made  when  the  crop  was  found  t 
making  insufficient  growth.  Common  turnips,  some  of  the  hy 
turnips,  and  cabbages  were  used  from  the  beginning  of  Septei 
until  November,  and  the  other  crops  were  harvested  and  store 
October  and  early  in  November.  Cabbages,  common  turnips, 
some  of  the  early  hybrid  turnips  may  be  used  in  September,  Oct< 
and  November,  the  later  hybrid  turnips  and  ruta-bagas  in  Novei 
and  December,  and  mangels  and  half-sugar  mangels  the  rest  oi 
winter.  These  crops  are  all  well  adapted  to  feeding  cattle  and  si 
but  ruta-bagas  are  especially  good  for  hogs,  and  carrots  for  fee( 
horses. 

A  proper  rotation,  early  sowing,  and  a  uniform  stand  are  rega 
as  essentials  for  a  high  yield.  Mangels  grown  continuously  on 
same  land  for  four  years  yielded  9.6  tons  of  roots,  containing  1 
of  dry  matter,  while  on  land  under  rotation  they  yielded  34  tor 
roots  and  4  tons  of  dry  matter  per  acre.  From  25,000  to  30,000  pi 
of  mangels,  ruta-hagas,  and  hybrid  turnips,  and  from  40,000  to  6( 
plants  of  carrots  per  acre  are  suggested  as  proper  stands. 

Two  half-sugar  mangels,  Vilmorin  Half-Sugar  Rosy  and  Ct 
Half-Sugar,  are  recommended  as  suitable  stock  for  breeding  purp 
[garter  Holborn  Elephant,  Kangaroo,  and  Garton  Superlative  i 
)agas  are  comparatively  free  from  fibrous  roots  and  have  a  unil 
ind  good  shape.    The  Yellow  Aberdeen  hybrid  turnip  proved 
Eor  early  fall  use,  while  Garton  Pioneer  is  later  and  can  be  st 
IS  well  as  ruta-bagas.    Of  the  different  varieties  of  turnips  for  e 
fall  use,  Mammoth  Improved  Green  Globe  and  White  Egg  are 
gested.    Carter  100-ton  carrot  was  the  best  variety  for  clay  loam 
Lobberich  Agricultural  carrot  did  equally  well  on  clay  loam 
gravel  loam,  and  Giant  Wiltshire  and  Orange  Giant  gave  good  y: 
on  heavy  clay  loam.    The  two  last  mentioned  varieties,  however,  ^ 
difficult  to  harvest  because  they  broke  off  so  readily,  thus  indica 
that  they  are  better  adapted  to  deep  friable  loams.    White  Vii 
and  Carter  Model  kohl-rabi  gave  about  equally  good  yields. 
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In  a  closer  consideration  of  the  principal  root  crops  it  is  pointed  out 
that  the  five  different  shapes  of  mangels  grown  in  this  country  are  the 
long,  half-long,  ovoid,  tankard,  and  glol^e  types.  In  addition  to  these 
a  K)ng  curved  type,  known  as  the  cow-horn  mangel,  is  grown  in  Europe. 
The  coh)r  of  the  skin  may  be  white,  pink,  red,  orange,  j'ellow,  golden. 
l)urj)k',  or  black.  The  flesh,  which  consists  of  concentrate  ringi-  of 
firm  tissue  alternating  with  rings  of  softer  tissue,  is  seldom  uniform 
in  color.  The  juice  of  the  softer  rings  is  often  colored  and  may  U- 
crimson  in  the  rx)ng  Ked.  gohhm  in  the  Ciolden  Tankard,  or  white  i: 
the  half->ugar  mangel  and  the  sugar  beet.  The  long  varieties  t»n' 
three  to  four  times  as  long  as  their  greatest  diameter  and  frequently 
tajjer  to  the  crown  and  the  tip  of  the  root.  From  one-half  to  two- 
thirds  of  the  root  is  below  th«*  surface  of  the  groimd,  which  indicates 
that  varieties  of  this  tyj)e  should  be  cultivated  on  deep  friable  soils 
worked  to  a  good  «lepth.  The  ha  If -long  varieties  are  shorter  than  the 
long  sorts,  and  they  taper  from  the  shoulders  to  the  taproot. 

The*  ovoid  form  i>  sduiut  two  to  three  times  as  long  as  it  is  broad 
and  tapers  to  the  crown  and  the  tip  of  the  root.     The  color  of  the 
skin  i>  mo>t  commonlv  v(»llow  or  oran«n?.     About  one-half  the  root 
may  be  below  ground,  and  owing  to  its  short  length  this  form  is  much 
b<^tter  fitted  for  shallow  soils  than  the  long  forms.     The  tankard  i? 
al)oui  two  to  thri'c  times  a.-^  long  a>  broad  and  carries  its  width  almo>t 
uniformly  tliroughout  its  entire  length.     TheCiolden  Tankard,  with  a 
deej)  ypllow  <()lore(l  flesh,  and  the  Crimson  Tankard,  with  a  crimson  or 
rose  colored  >kin  and  with  crimson  rings  in  the  flesh,  ai^e  perhaps 
the  best  known  vari(»ties  of  this  form.     Four  inches  in  diameter  and 
10  to  11  inches  in  length  is  a  ccmunon  |)roj)ortion,  and  generally  but 
T)  inches  of  the  root  i>  l)elow  the  surfa(*e.     The  globe  varieties  attain 
a  size  of  from  1  to  7  inches  in  diameter  and  an'  spherical,  or  nearly 
so.  in  form.     Thi-  tyj)e  i>  particularly  well  adapted  to  shallow  soils, 
a^^  fre<|uently  from  two-thirds  to  four-fifths  of  the  root  forms  above 
ground.     Th(»  ^'eliow  (ilobe  is  the  variety  most  commonly  grown. 

In  on  lei*  that  the  (leseri|)tion<  of  root  crops  may  l)e  l)etter  under- 
stood, the  d liferent  parts  :ire  briefly  defined.  The  neck  or  part  that 
bears  the  leavr^  may  b(»  hmg.  medium,  or  -^hort.  This  part  should  be 
as  small  as  j)os^il)l«'.  a<  it  i^  of  little  value  for  feeding  purposes.  The 
shoulders,  moi'i'  prominent  in  -ome  varieties  than  in  others,  consist  of 
the  upjM'r  part  of  tin*  ^tem  and  do  not  bear  leaves.  The  shoulders  and 
the  neck  tog(»ther  <-(»nstilut<»  the  crown,  which  is  removed  from  sugar 
beets  before  using  them  for  the  manufacture  of  sugar.  The  stem  or 
hypocotyl  is  the  thick  fleshy  part  l3(*twe(m  the  neck  and  the  tapering 
primary  root.  Tt  is  rich  in  nutrients  and  varies  in  length  in  different 
varieties.  The  primary  root  appears  as  a  continuation  of  the  stem, 
"^t  should  terminate  in  a  single  small  taproot,  as  secondary  rootis, 
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prongs,  or  forks  are  undesirable,  not  only  increasing  the  cost  of  har- 
vesting, but  also  indicating  a  coarse  and  fibrous  nature.  Well-formed 
roots  iwo  described  as  smooth,  while  those  lacking  the  proper  shape 
are  referred  to  as  forked  or  rough.  The  two  depressions  running 
lengthwise  down  the  primary  root  on  opposite  sides  are  known  as  the 
dimples.  The  lateral  roots  should  be  fine,  fibrous,  and  fairly  abun- 
dant, and  spring  from  the  dimples.  This  fibrous  root  system  breaks 
off  in  harvesting. 

While  mangels  may  be  grown  on  almost  all  productive  soils,  deep 
loams  are  considered  best  and  are  necessary  for  the  production  of 
heavy  j-iehls  of  the  long  varieties.    Mangels  and  sugar  beets  need  con- 
siderable sunshine  for  the  development  of  the  root  and  the  elabora- 
tion of  sugar.    With  a  good  sujDply  of  moisture  in  the  soil  after  the 
plants  have  l^ecome  established  they  will  grow  in  a  warm,  dry  climate 
and  withstand  (brought  far  better  than  most  other  crops.     In  the  rota- 
tion mangels  may  \)q  grown  between  two  grain  crops  or  after  another 
intertilled  crop  which  has  been  heavily  manured,  as  cabbages.    Good 
success  is  also  secured  in  growing  them  after  clover  which  has  been 
down  for  a  vear,  and  as  thev  are  not  harvested  until  late  in  the  fall, 
the  grain  crops  best  suited  to  succeed  them  are  oats  and  corn.     If  oats 
follow,  the  tops  should  be  spread  uniformly  over  the  land  and  plowed 
under  in  the  fall,  because  the  leaves  are  a  valuable  manure,  and  if 
left  unspread  the  grain  crop  will  be  uneven. 

In  preparing  the  soil  for  mangels  it  is  advised  to  plow  deeply  in 
the  fall  and  to  cross-plow  or  to  give  a  deep  disk  harrowing  in  the 
spring.  Ten  to  12  tons  per  acre  of  barnyard  manure  should  Ik» 
applied  ])revious  to  ])lowing,  and  this  may  be  supplemented  in  the 
spring  with  fertilizers.  The  seed  bed  should  be  put  into  fine  condi- 
tion with  disk  and  spike-tooth  harrow,  and  previous  to  the  last  two 
harrowings  from  240  to  280  pounds  of  acid  phos{)hate,  100  to  1*20 
pounds  of  nitrate  of  soda,  and  1(X)  to  120  |)ounds  of  muriate  of  potash 
should  be  mixed  together  and  applied  immediately.  This  treatment 
will  stinndate  the  young  plants  into  vigorous  growth.  In  some  cases 
400  to  oOO  pounds  of  salt  per  acre  are  ai)plied.  If  the  land  needs 
lime,  the  use  of  l,r)00  to  2,000  pounds  per  acre  will  often  be  foun<l 
profitable. 

Owing  to  the  smallness  of  the  seed  it  is  easy  to  sow  it  too  deej). 
From  0  to  8  pounds  of  good  seed  are  required  per  acre,  and  the  sowing 
mav  1)6  done  with  a  grain  drill.  A  7-inch  11-hoe  drill  mav  be  used  to 
sow  the  seed  in  either  28  or  85  inch  rows.  In  order  to  facilitate  the 
use  of  a  2-horse  cultivator  the  rows  should  not  be  less  than  30  inches 
apart.  As  soon  as  the  plants  have  four  leaves  all  the  plants  except 
little  bunches  every  G.  8,  or  10  inches  apart  are  chopped  out  with  a 
hoe  5  or  (i  inches  wide,  and  after  this  has  been  done  the  remaining 
plants  are  thinned  to  but  one  plant  every  6  to  10  inches.    The  glol>««a 
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and  lankardrj  require  i-ather  a  gi-eater  width  in  the  row  than  the  long 
variotif'.-.    The  bunching  and  thinning  must  be  done  at  this  stage,  for 
if  doni*  later  thr  development  of  the  plants  is  checked.     As  soon  ai! 
thff  ro\\>  r'an  1k»  seen,  shallow  cultivation  i>  given  to  keep  the  land  at 
all  times  free  from  wwids  and  from  a  hard  or  crusted  surface.    If  the 
plant.-%  appear  stunted  when  they  are  thinned,  a  top  dressing  of  50 
pounds  of  nitrate  of  soda  per  acre  mixed  with  50  pounds  of  acid  phos- 
phate, or  with  salt  or  sand  to  give  it  bulk,  may  be  used  with  profit. 
The  njangels  should  be  harvested  before  severe  frosts  occur  and  may 
lx»  taken  lip  at  any  time  when  the  outer  leaves  have  withered.    The 
rootr-.  should  be  pulled  up  with  as  little  injury  as  possible  and  the  tops 
twisted  <)i\.     If  stored  in  a  root  cellar,  the  place  should  be  drj'  and 
well  ventilated.     The  average  yield  is  generally  from  16  to  29  tons, 
although  at  the  station  during  the  past  three  years  several  varieties 
liMv*'  yielded  at  the  rate*  of  40  tons  per  acre.    The  average  yield  of  dry 
rnntter  per  jicre  (luring  the;  past  three  years  was  between  2.4  and  3 
ton.-.     In  the  case  of  sugar  beets  20  tons  of  Ixjets  contained  about  4  to 
f..*i  ton-  of  <\v\'  matter,  while  the  yields  of  half-sugar  mangels  ranged 
between  the  yields  of  mang(»ls  and  sugar  l)eets.    The  amount  of  dry 
matter  in  mjing<'ls  nsnally  varies  between  7  and  14  i>er  cent.     In  11)04, 
on  the  Tniveivity  farm,  th(»  dry  matter  varied  between  9.56  and  10.01 
per  i'cwi  in  nine  vari<*ties.    About  half  of  the  dry  matter  is  sugar,  the 
p<'reentag<-  ofien  vjirving  between  3  and  8  ])er  cent.     It  is  pointed  out 
tlijit  tin*  aveijig**  (•onij)osition  of  the  mangel  to-day  is  practically  the 
:-}ihie  }is  it.  wa.s  fifty  years  ago,  while  the  sugar  beet  has  been  increased 
.*)0  p<r  ci'wi  in  its  value  for  sugar  production  during  the  past  forty 

\e;ir-. 

■ 

TURNIPS. 

'IIh*  iiirnip  jilso  (•on>iMs  of  a  thickened  stem  and  root.     The  l)est 

known  types  sire  the  eonimon  turnij)  (lirn^Hsira  rapa)^  the  hybrid  tur- 

fiij).  }ind  fhe  rnta-bagji,  Swedish  turnip,  or  Swede  {Brassica  campes- 

fr't<  oi-  linissird  ruffihat/tt) .     Th(»  conmion  turnip  and  the  ruta-baga 

an*  ihoughl  by  some  to  be  of  distinct  primary  origin,  while  hybrid 

tiirfiip.-.  an-  said  to  be  a  (Toss  betw(»en  these  two.     In  the  turnip  the 

'•oior  of  fhr  Icavi's  is  a  gra^s  grecMi,  whiles  the  ruta-baga  has  leaves 

of  bluish  green  or  ro^'(»red  with  a  bluish  white  bloom.     The  turnip 

's  its  growdi  in  from  sixty  to  ninety  days,  while  the  ruta-baga 

i  from  ninety  to  one  hundred  and  eighty  days.     Tlie  flesh  of 

lip  is  soft,  u'^uallv  white  to  vellow,  more  often  white,  while 

the  rut  a  baga   i^  firmer,  white,  yellow,  or  orange,  but  more 

yellow.     Turnip  s<mm1  is  snuill,  only  2  to  8  pounds  being  sown 

acre,  while  f»f  the  larger  and  darktT  ruta-baga  seed  4  to  6  pounds 

'uired. 
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Turnips  are  classified  commercially  according  to  their  shape,  form 
f  the  upper  part  of  the  root,  color  of  the  upper  part  of  the  root,  and 
Jor  of  the  flesh.  The  principal  shapes  are  long,  tankard,  round  or 
lobe,  and  flat,  but  there  is  considerable  variation  between  these  dif- 
jrent  forms.  Some  taper  toward  the  tap  root,  while  others  are 
lirly  uniform  in  width.  The  long  type,  three  or  more  times  as  long 
3  broad,  generally  tapers  toward  the  tap  root.  The  tankard  form 
)i:Tesponds  to  the  tankard  form  of  the  mangel.  A  large  proportion 
f  the  root  of  this  type  is  above  ground  and  the  part  underground 
ipers  abruptly  toward  the  tap  root.  All  roots  nearly  spherical 
elong  to  the  round  or  globe  form  and  the  flat-shaped  turnips  are 
reater  in  width  than  in  length.  The  round  or  globe  turnips  tend  to 
row  deep  in  the  soil  and  are  better  suited  to  deeper  soils  than  the 
inkard  or  flat  types.  The  roots  are  flat-topped  or  round-topped, 
ccording  to  the  shape  of  the  upper  part  of  the  root  and  the  character 
f  the  shoulders.  The  crown  should  be  convex  to  avoid  holding  water, 
'he  roots  are  called  white,  yellow,  green,  bronze,  purple,  or  red  tops, 
nd  graystones,  according  to  the  color  of  the  part  of  the  root  exposed 
3  the  light.  The  roots  known  as  graystones  have  the  upper  part  mot- 
led  with  transverse  green  and  purple  streaks.  The  flesh  of  turnips 
s  generally  either  white  or  yellow.  The  yellow  flesh  varieties  of  com- 
lon  turnips  are  considered  of  superior  quality,  and  most  of  the 
lybrid  turnips  introduced  on  account  of  their  superior  merit  have 
ellow  flesh.  The  crown  should  be  single;  that  is,  only  one  shoot  or 
leck  should  arise  from  it,  as  roots  with  multiple  crowns  or  those  hav- 
ng  several  shoots  are  generally  coarser,  more  fibrous,  and  considered 
f  lower  feeding  value. 

The  best  soils  for  this  crop  are  free-working  lands,  rich  in  organic 
latter  and  in  good  tilth.  Common  turnips  will  do  better  on  lighter 
mms  than  ruta-bagas,  and  these  will  give  a  better  yield  than  turnips 
pen  heavy  to  medium  loams.  Climate  is  apparently  of  more  impor- 
ince  than  soil  for  this  crop.    A  damp  and  rather  dull  climate,  with 

well-distributed  rainfall  throughout  the  growing  season,  seems  to 
3  best.  To  prepare  the  land  it  is  recommended  that  an  application 
f  about  10  tons  of  barnyard  manure  per  acre  be  plowed  under  in 
ill  and  the  land  be  put  in  good  tilth  the  next  spring.  Lime  slaked 
)  a  very  fine  powder  may  be  applied  at  the  rate  of  1,000  pounds  of 
uicklime  per  acre  and  harrowed  in  with  400  to  600  pounds  of  acid 
hosphate  and  50  pounds  of  nitrate  of  soda.  This  application  must 
3  well  incorporated  with  the  soil  before  sowung  and  the  seed  bed 
lade  as  fine  as  possible.  From  2^  to  5  pounds  of  seed  are  usually 
)wn  in  the  case  of  ruta-bagas  and  hybrid  turnips  and  from  2  to  4 
ounds,  or  an  average  of  8  pounds,  per  acre  in  the  case  of  common 
imips  when  the  rows  are  27  to  30  inches  apart.  It  was  found  at 
ao9 


the  station  tlmt  nita-bagas  and  (.larton  Pioneer  hybrid  turnips,  when 
^own  early,  lost  in  (luality  by  the  production  of  long  neckb.  It  i? 
•oiisidered  hot  to  plant  in  nnvs  80  inches  apart,  which  will  admit  of 
i'asy  cultivation,  and  to  |)la(?e  the  plants  7  to  8  inches  apart  in  tlu* 
row.  Wit) I  this  I'ate  of  planting  an  acre  will  contain  about  2^.^H)^) 
plants.  Tli(»  cultivation  consists  in  keeping  the  land  free  from  wwls 
l)v  means  of  tVc(jucnt.  shallow  tillage.  As  the  crop  grows  quickly, 
f)nly  tlire<'  oi'  four  cultivations  can  be  given,  with  intervals  of  seven  tt) 
ten  days,  before  \]w  leaves  meet  in  the  rows.  A  top  dressing  of  ■"><) 
pounds  of  iiiliate  of  ^oda  is  sometimes  very  advantageous.  In  II'O.) 
Ihe  station  secured  from  liO  to  li.")  tons  per  acre  from  such  varieties 
lis  the  Imp!()ved  (Ireen  (ilobe  and  the  Carter  Mammoth.  In  1W» 
White  VljiiS  gave  the  largest  yield.  During  two  years  hybrid  turnips 
-own  on  Mav  11  vielded  at  the  rate  of  2f\  tons,  while  those  sown 
June  I'J  yielded  only  about  14  tons  per  aciv.  Garton  Pioneer  showtnl 
[•onsiderabh*  resistance  to  soft  rot,  being  the  only  one  not  attacked, 
imd  yielding  foi*  the  two  years  at  x\w  rate  of  nearly  28  tons  i>er  aciv. 
The  average  yield  of  ruta-bagas  from  the  early  sowing  for  two 
years  was  at  the  rate  of  lM  tons.  The  common  turnij^s  are  harvested 
us  soon  a^  they  iii*e  huge  enough  and  often  used  for  feed  in  the  fall* 
J'he  hvlu'id  lurnips  mav  be  used  a  little  later  and  mav  even  Ik*  stored, 
(iarton  Pioneei'  being  a  good  variety  for  this  purpose*.  Ruta-bapi!^ 
an^  usually  stored  after  ma ugeK.  but  before  serious  frost  has  occurml. 

KOHL-RABI. 

Kohl-ral»i    ( ///v/.v.v/Vv/  n/ftionf/ta)    is  grown  for  its  thickened  stei'*'*" 
instead   of    for    its   leaves.     The  croj)   >ucce(Mls   wherever   ruta-hag.i  ^ 
succecMJ.  the  ciihural  trealnieut  of  the  ci'o])  being  the  same.     The  cn»f 
is  not  M>  subject  to  di>ease  a^  ruta-bagas,  withstands  drought  bettei^^ 
can  be  grown  on  lu»avier  soils,  and  thrive>  well  on  muck  land.     It 
fui-iluM"  advantages  are  that  it  >tan(l>  well  out  of  tlu*  ground  and  ear 


^ 
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he  readily  |)a'-iui<»d  by  ^lieep:  that   it  doe^  not  seem  to  cause  tainteiC- 
milk  when  IVd  to  dair\  cow  v.  and  that  it  i>  also  better  than  the  rnta^ 
haga  in  wit h>-iaudinir  froMs  an<l  developing  in  warm  climate.s.     It?^ 
leaves  ai'e  a-<  valuable  for  fei'd  a^  ihe  >tiMn.     Among  the  well-known-^ 
varieties  aie  the  AA'hiti*  and  I*ur])le  \'ieiuuu  Short-top  White,  Goliath.--^ 
and  Cartel"  Model. 

CARROTS. 

The  carrot,  like  the  mangel  and  turnip,  is  made  up  of  thickened 

stem  and  root,  the  proportions  of  the  two  parts  varying  in  different 

ies.     Tin*   carrot    is   comptistMl    of  a    well-defined   outer  layer. 

'^d  or  scarlet  in  the  ivd  varieti(*s,  and  an  inner  laver  or  con*. 

vellow  or  dull  whit»\     The  outer  laver  is  considered  to  1h* 

ft- 

feeding  value  than  the  pith:  hence  those  containing  the 
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lallest  percentage  of  core  should  always  be  selected.  This  crop  re- 
tires deep,  well-pulverized,  sandy  loam  soil,  fitted  and  cultivated 
e  same  as  for  mangels.  The  manure  should  be  applied  to  the  pre- 
ous  crop  or  else  be  well  rotted  before  being  plowed  under.  The 
ed  germinates  very  slowly  and  from  6  to  7  pounds  should  be  sown 
bT  acre,  although  if  it  is  of  good  germination  power  4  or  5  pounds 
sufficient.  Carrots  should  be  sown  in  rows  about  30  inches  apart 
id  the  plants  left  about  3  inches  apart  in  the  rows.  This  gives  from 
),000  to  60,000  plants  per  acre.  The  crop  is  usually  harvested  before 
vere  frost  sets  in  and  stored  as  other  roots.  At  the  station  the  yields 
iried  from  7  to  25  tons  per  acre,  although  it  is  stated  that  much 
igher  yields  are  sometimes  reported.  The  leaves  of  carrots  appear 
)  be  of  higher  feeding  value  than  the  leaves  of  mangels  or  ruta-bagas. 
iarrots  are  considered  of  high  value  for  all  classes  of  stock,  but 
specially  of  great  value  for  feeding  horses. 

COWPEAS  AND  SOT  BEANS.'' 

The  great  importance  of  cowpeas  and  soy  beans  to  our  agriculture 
;  more  and  more  recognized,  and  the  culture  of  these  crops  is  spread- 
ig  from  year  to  year,  not  only  in  all  sections  of  the  Southern  States, 
ut  even  to  unexpected  northern  latitudes.  The  two  crops  were 
jcently  grown  in  comparison  by  the  Indiana  and  Oklahoma  experi- 
lent  stations,  and  several  points  worthy  of  attention  were  brought 
it  for  the  benefit  of  growers.  The  plants  are  similar  in  many 
aspects,  while  they  diflPer  in  others,  and  a  comparison  of  their  charac- 
iristics  leads  to  a  better  knowledge  of  their  adaptations  and  value. 

PLACE  IN  BOTATION. 

On  most,  if  not  all,  farms  where  cowpeas  and  soy  beans  can  be 
pown  successfully  either  one  or  both  can  profitably  be  given  a  per- 
lanent  place  in  the  crop  rotation.  In  some  localities  both  crops 
icceed  well,  but  the  one  is  perhaps  better  known  than  the  other, 
'or  this  reason  a  larger  acreage  may  be  devoted  to  it.  In  Oklahoma, 
3r  instance,  where  the  cowpea  is  quite  extensively  grown,  the  soy 
ean  has  not  come  into  such  general  use  as  a  forage  or  a  grain  crop, 
Ithough  it  is  considered  by  many  a  good  substitute  for  the  cowpea  in 
lie  rotation.  Both  the  cowpea  and  soy  bean  are  well  adapted  to 
receding  a  crop  of  wheat.  When  planted  early  and  well  cultivated, 
:.  is  possible  to  harvest  the  crops  in  August  in  Oklahoma,  leaving 
mple  time  to  prepare  the  land  for  winter  wheat. 

For  the  corn  and  wheat  producing  sections  of  the  State  a  three-year 
otation,  consisting  of  com  the  first,  oats  the  second,  and  wheat,  fol- 
>wed  by  either  cowpeas  or  soy  beans,  the  third  year,  is  recommended. 

o  Compiled  from  Indiana  Sta.  Bui.  120;   Oklahoma  Sta.  BoL  74 
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For  a  more  extended  rotation  the  following  succession  of  crops  is 
suggested :  Corn,  Kafir  corn,  cotton,  oats,  and  wheat,  followed  by  cow- 
peas  or  soy  beans  the  same  year.  In  the  sections  of  the  State  where 
broom  corn  is  grown  a  rotation  consisting  of  broom  com  the  first  year, 
cowpeas  or  soy  Ix^ans  the  second,  and  durum  wheat  the  third  year,  is 
considered  iDrofitable.  Many  farmers  sow  cowpeas  between  the  com 
rows  at  the  last  cultivation,  and  this  practice  makes  it  possible  to 
use  the  crop  twice*  in  a  three-year  rotation,  as,  for  instance,  when 
oats  followed  by  cowpeas  are  grown  the  first  year,  cotton  the  second, 
and  corn  the  third.  In  addition  to  increasing  the  fertility  of  the  soil 
through  their  power  of  using  the  free  nitrogen  of  the  air  and  storing 
a  considerable  quantity  of  it  in  their  roots,  both  crops  have  a  benefi- 
cial effect  upon  the  physical  conditicm  of  the  soil  by  making  it  loose 
and  mellow. 

SOIL   AND   MANXntlNG. 

Although  cowpeas  and  soy  beans,  like  other  leguminous  crops, 
increase  soil  fertility,  they  are  not  successful  on  thin  and  badly  worn 
lands.  The  infhience  of  barnyard  manure  on  the  two  crops  was 
shown  in  an  experiment  made  by  the  Oklahoma  Station.  Two  crop 
rotations,  one  including  the  cowpea  and  the  other  the  soy  bean,  were 
grown  on  manured  and  unman ured  ground.  In  the  first  corn,  oats, 
wheat,  and  cowj^eas  in  th(^  order  given  occupied  the  soil  during  a 
period  of  three  years.  Cowpeas  were  grown  in  1902  and  1905,  but 
the  latest  crop  had  a  poor  stand  and  the  yields  were  low.  The  plats 
which  had  been  manured  at  varying  intervals  gave  an  average  yield 
of  ^).'2'\  bushels  of  grain  and  0.35  ton  of  straw  per  acre,  while  the 
unnianured  plats  yielded  2.88  bushels  of  grain  and  0.29  ton  of  straw. 
The  second  rotation,  cronsisting  of  castor  beans,  Kafir  com,  cotton, 
oats,  wheat,  and  soy  beans,  was  completed  in  five  years,  necessitating 
th(»  removal  of  both  wheat  and  soy  beans  the  last  year.  The  manured 
])lats  in  this  experiment  received  14  tons  of  manure  per  acre  in  1902, 
but  no  manurial  treatment  was  given  afterwards.  In  1904,  after  the 
wheat  was  harvested,  the  land  was  disked  with  a  disk  harrow  several 
times,  and  30  pounds  of  soy  Ix^an  seed  per  acre  was  put  in  with  a 
disk  drill  July  12.  This  crop  re(juired  seventy-nine  days  to  mature, 
and  was  harvested  Octoln^r  1.  The  unmanured  land  produced  on  an 
average  11. (>  bushels  of  grain  and  0.G8  t(m  of  straw  and  the  manured 
17.0  bushels  of  grain  and  1.02  tons  of  straw  per  acre. 

In  1904  cowi)eas  and  soy  beans  were  compared  in  general  farm 

work  on  bottom  and  upland  soil.     The  bottom  land  was  seeded  May 

5  and  the  upland  June  30.     In  both  trials  cowpeas  gave  much  the 

heavier  yields  of  cured  hay  per  acre.     This  has  also  been  the  ex- 

^rience  of  the  Indiana  Station,  where  the  cowpea  produced  about 
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»  as  much  hay  and  not  half  as  much  grain  as  the  soy 
.vy  rains  interfered  with  the  crops  on  the  bottom  land,  and 
late  planting  on  the  upland  soil  gave  the  better  results,  espe 
jrain  production.  The  soy  bean  stood  the  excessively  mois 
ons  better  than  the  cowpea.  Both  crops  are  also  quite  dr 
stant,  the  power  of  endurance  being  a  little  greater  in  tl 
ns  than  in  the  cowpea. 

PLANTING. 

5oth  crojjs  are  generally  drilled  in  rows  24  to  36  inches  apart 
Indiana  Station  the  common  wheat  drill  was  found  the  mos 
lient  and  most  satisfactory  machine  for  doing  this  work, 
ommended  that  for  the  medium-sized  varieties  the  drill  be 
jushels  per  acre  on  the  wheat  scale,  and  using  the  first,  fiftl 
ith  holes,  thus  making  the  drills  32  inches  apart  for  soy  bea 
first,  fourth,  seventh,  and  tenth  holes,  making  the  drills  24  : 
irt  for  cowpeas.  The  32-inch  drills  require  about  23  pour 
d  per  acre  and  the  24-inch  drills  about  30  pounds.  For  the  si 
ds  the  drills  should  be  set  at  about  2  pecks  less  and  for  the  ' 
ds  at  about  10  or  12  pecks  per  acre  on  the  wheat  scale.  In  l! 
\  Oklahoma  Station  soy  beans  in  rows  24  inches  apart  ga 
irage  yield  of  8.6  bushels  of  grain  and  0.77  ton  of  straw  per 
ile  a  32-inch  planting  produced  10  bushels  of  seed  and  0.89  1 
aw.  The  average  results  for  three  years  of  experiments  in  me 
planting  soy  beans  for  seed  production  at  the  Indiana  Station 
.t  drills  32  inches  apart  and  cultivated  produced  the  best 
its  at  different  stations  indicate  that  both  crops  are  sensiti 
wding.  In  this  particular  experiment  at  the  Indiana  Static 
h  drills  with  cultivation  gave  an  average  yield  of  21.3  bushe 
e,  24-inch  drills  with  cultivation  20.4  bushels,  8-inch  drills  w: 
tivation  15.6  bushels,  and  broadcasted  plats  10.7  bushels. 

HABVESTING. 

Directions  for  harvesting  given  by  the  Indiana  Station  state 
len  the  soy  bean  is  desired  for  hay  the  crop  should  be  cut  whe 
ds  are  about  half  filled  and  dried  and  then  handled  much  as 
le  hay.  It  was  found,  however,  that  the  soy  bean  is  not 
Jommended  for  haymaking,  being  more  distinctively  a  gi'ain 
d  that  the  cowpea  is  much  more  satisfactory  for  this  pui 
^en  grown  for  the  grain  the  soy  bean  should  be  harvested  as 
three-fourths  of  the  leaves  have  fallen  and  the  majority  o 
is  have  attained  a  brownish  color.  The  crop  must  not  be  all 
ripen  too  thoroughly,  as  the  pods  then  have  a  tendency  to 
5n  and  to  scatter  their  seeds.     The  Medium  Green,  the  Very  I 
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Brown,  iind  the  Ogema  soy  bean  were  found  to  be  particularly  given 
to  shattering,  while  the  Ito  San,  Early  Brown,  and  Medium  Early 
Yellow  were  less  liable  to  loss  in  this  way. 

The  cowpea  should  be  cut  for  hay  or  for  soiling  when  the  first  pods 
begin  to  ripen.  Tliis  subject  is  discussed  in  a  previous  bulletin  of 
this  scries." 

THRESHING. 

The  Oklahonui  Station  found  that  the  use  of  a  machine  for  thresh- 
ing the  cowpeas,  even  after  blank  concaves  had  been  put  in  and  some 
of  the  teeth  of  the  cylinder  removed  and  the  speed  of  the  machine 
reduced,  was  not  very  successful,  a  large  percentage  of  the  grain  being 
broken  and  spoiled  for  planting.  It  is  suggested  that  threshing  the 
seed  with  a  flail  will  give  l)etter  results  and  will  cost  approximately 
from  ()  to  8  cents  per  bushel  as  compared  with  4  to  5  cents  for  machine 
threshing.  The  soy  i)can  is  not  so  brittle  as  the  cowpea  and  can  be 
readily  threshed  with  the  machine,  provided  the  precautions  above 
mentioned  are  taken. 

VARIETIES. 

With  referenci^  to  varieties,  the  Oklahoma  Station  states  that 
Medium  (lieen.  Early  AVhite,  Ito  San,  Medium  Yellow,  and  Black 
soy  bean  varieties  ripen  early  and  nuiture  even  in  sections  where  the 
growing  period  is  much  shorter  than  in  Oklahoma.  Of  the  different 
varieties  of  soy  I)eans  tested  at  the  Indiana  Station,  the  most  pro- 
ductive varieties  were  Medium  (ireen,  with  an  average  yield  for  four 
VtMUs  of  '22.''2  bushels:  Karlv  Brown,  with  '21.5  bushels:  Ito  San,  with 
21  bushels,  and  Medium  Early  Yellow,  with  20.2  bushels  per  acre. 
Tests  of  several  varieties  of  cowpeas  made  by  this  station  show-ed  that 
the  California  Blackeye  ranked  first  in  earliness,  requiring  only  one 
bundled  and  twelve  days  to  ri])en  as  compared  with  one  hundred  and 
forty-two  days  for  other  sorts  in  the  test.  The  White  Era  and  AMiip- 
j)oorwill  gave  the  largest  yields  of  grain  and  the  Iron  was  the  best 
])ro(hicer  of  forage.  A  number  of  varieties  of  cowpeas  were  grown 
for  two  years  at  the  Indiana  Station,  and  of  these  the  leading  varie- 
ties with  their  average  yields  of  hay  per  acre  annually  were  as  follows: 
(.-lay,  7,(U)()  pounds;  Iron,  7,400  pounds;  Warren,  6,500  pounds,  and 
New  Ei*a,  t),4r>0  pounds. 

RELATION   TO   SOIL   FERTILITY. 

The  complaint  is  sometimes  made  that  the  soy  bean  does  not  enrich 
the  soil  to  the  same  extent  as  does  the  culture  of  the  cowpea.  Judg- 
ing from  the  chemical  c()nii)osition  of  the  two  crops  it  seems  possible 
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at  when  both  crops  are  removed  from  the  soil  the  soy  bean  carries 
vB.y  a  greater  quantity  of  fertility  because  the  grain  is  so  much 
cher  in  nitrogen  than  the  grain  of  tlie  cowpea.  If,  however,  both 
ops  are  used  foi*  green  manuring  tlieir  cliemical  composition  can 
)t  produce  a  wide  difference  in  soil  improvement.  The  higher 
trogeii  content  of  the  soy  bean  seed  is  offset  by  heavier  yields  of 
reen  material  in  case  of  the  cowpea. 


SILAGE  FEOM  FROSTED  COBN. 


a 


In  view  of  the  difference  of  opinion  among  farmers  as  to  whether 
>rn  is  seriously  damaged  for  silage  making  by  frosting,  the  Vermont 
Ixperiment  Station  undertook  experiments  in  which  different  sec- 
.ons  of  the  same  field  of  corn  were  ensiled  in  unfrosted  condition 
nd  after  different  degi'ees  of  frosting. 

A  little  more  than  half  of  it  was  cut  into  the  silo  on  October  7,  immature 
nd  just  barely  tonched  by  an  extremely  light  frost.  A  hard  frost  seemed 
iiiniinent  that  night,  but  did  not  occur.  Indeed,  the  first  hard  frost  was  delayed 
wo  weeks,  oc<?uring  on  the  night  of  October  21.  Half  of  the  remainder  was  cut 
HI  that  date  prior  to  the  frost,  mature,  ears  glazed;  the  remainder  two  days 
ater.  on  Monday,  mature,  ears  glazeil.  hard  frosted  or  even  frozen,  with  leaves 
>adly  whitened. 

The  feeding  value  of  the  different  lots  oi  silage  was  determined 
ay  feeding  experiments  with  21  milch  cows  for  from  fifteen  to 
twenty-five  weeks.     It  was  found  that — 

( 1  >  In  every  case  more  dry  matter  was  eaten  when  the  mature  silage  ration 
was  fed,  as  was  to  have  been  expected:  (2)  the  quality  of  the  milk  made  when 
the  silage  from  the  frozen  corn  was  fed  was  depressed  slightly ;  (3)  the  total 
Rolld  and  fat  yields  were  slightly  depressed  when  the  ration  containing  the 
frozen  corn  silage  was  fed ;  and  (4)  the  products  per  unit  of  consumption  were 
depressed  when  the  more  mature  silages  were  fed,  owing  to  the  greater  con- 
Rnmption  but  smaller  production. 

The  general  outcome  of  the  experiments,  therefore,  was  that  "  the 
effect  of  frosting  corn,  and  yet  more  of  freezing  it,  appears  very 
slightly  to  have  been  to  depress  its  feeding  vahie  when  made  into 
silage." 

In  view,  however,  of  the  fact  that  from  6  to  15  per  cent  more  total  dry  matter 
was  harvested  as  a  rt*8ult  of  the  two  weeks*  longer  growth  of  the  crop,  and  in 
view  of  the  presumption  that  the  proi)ortion  of  digestible  dry  matter  was 
similarly  augmented,  a  1  per  cent  depression  resulting  from  the  feeding  of 
frozen  silage  is  a  negligible  quantity.  No  ill  result  on  the  butter  product  was 
observed.  It  is  reported  that  silage  made  from  frozen  corn  keeps  well  in  a 
good  silo.  It  would  appear,  therefore,  that  the  testimony  of  this  trial  is,  on 
the  whole,  in  favor  of  running  frost  risks  to  gain  a  greater  maturation. 


o  Compiled  from  Vermont  Sta.  Bui.  129,  p.  132. 
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COOPERATION  IN  MABKETINO  FBTJIT  AND  TBVGE  CEOPS/ 

The  cooperative  idea  among  fruit  and  truck  growers,  having  passed 
the  experimental  stage,  has  l>ecome  an  important  factor  in  present- 
day  marketing.  Scarcely  any  well-developed  horticultural  sections 
are  without  their  associations  in  one  form  or  other.  New  fruit  and 
truck  regicms  are  being  constantly  developed,  however,  and  a  brief 
study  of  cooperative  methods  may  be  of  value.  The  benefits  to  be 
derived  from  such  organizations  are  many.  Small  producers  can 
make  combined  shipments  in  car  lots,  which  is  now  c(msidered  the 
economic  unit  of  shipment.  Organizations,  through  the  volume  of 
their  business,  can  se(.*ure  minimum  transportation  rates.  They  can 
afford  to  maintain  daily  telegraphic  communications  with  all  of  the 
important  uiarkets  and  are  thereby  enabled  to  divert  cai^s  already 
en  route  to  places  where  the  demand  is  greatest.  Growers  are  advised 
when  to  hold  and  when  to  ship.  Uniform  grades  and  packs  are 
secured.  Organizations  are  in  a  position  to  know  the  actual  supply 
of  their  respective  communities:  hence  managei*s,  working  in  har- 
mony, can  regulate  j)rices  to  a  considerable  extent.  Through  the 
association  the  menil>ers  can  procure  packing  material,  fruit-picking 
l)askets.  spraying  materials,  and  pumps,  potato  bags,  etc.,  at  a  greatly 
reduced  cost.  Successful  associations  require  choice  products.  By 
an  inlci'change  of  ideas  and  experience  meml>ers  are  in  position  to 
eliniinjilc  unprofitable  varieties  of  fruits  or  vegetables  from  the  com- 
munity and  to  develop  thorough  and  economic  systems  of  cultivation. 
These*  and  many  other  advantages  might  be  noted. 

Cooperative  associations  have  developed  rapidly  in  the  West.  Over 
thirty  fruit  and  produce  organizations  of  various  kinds  are  now  doing 
business  in  Colorado.  In  a  recent  publication  of  the  Colorado  Station, 
W.  Paddijck  descrilK^s  the  workings  of  these  associations,  which  in  a 
general  way  are  similar  to  those  of  other  sections. 

TIhm'c  are  two  inctluKls  of  packing  and  grading  fruit;  in  one  instance  tlje 
association  doos  all  the  packing,  the  growers  deli^e^ing  the  fruit  to  tlie  packing 
house  Just  as  it  is  taken  from  the  trtK^s.  Here  the  packers,  under  the  direction  of 
a  superintendent,  sort  the  fruit  into  tlie  various  grades,  and  at  the  same  time 
pack  it  into  l)oxes  or  «rates.  Should  tliero  i)e  any  culls  they  are  returned  to  the 
grower  and  are  at  his  disposal. 

Kach  grower  is  given  a  nunil)er,  which  is  used  to  designate  his  fruit  through" 
out  tlie  season.  As  each  box  is  packed  it  is  marked  with  his  number  and  the 
grade.  When  the  boxes  ar^»  loade<l  into  the  cars  the  number  of  boxes,  the 
varieties,  and  the  various  grades  which  belong  to  any  grower  are  kept  account 
of  and  duly  rei-ordiMl.  In  this  way  tlie  price  for  each  box  of  fruit  lu  any  carls 
easilv  deterinine<l. 


"Compiled  from  Colorado  Sta.  Bui.  122:  Maryland  Sta.  Bui.  110:  Oregon  Sta. 
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But  where  there  is  n  very  large  amount  of  fruit  to  be  handloil  it  is  impossible 
r  tlie  association  to  do  the  packing,  consequently  the  gniwei-s  assume  this 
»rlv.  With  this  arrangement  the  association  employs  an  insi>ector.  whose  duty 
is  to  inspect  each  load  as  it  is  delivered.  This  he  does  by  opening  the  boxes  on 
e  side  in  the  case  of  apples,  when  a  good  estimate  of  the  contents  may  l)e 
ide.  If  the  pack  is  satisfactory  not  more  than  two  l>oxes  may  be  opened.  If 
isatisfactory.  several  may  he  examined,  and  if  all  run  under  the  inspector's 
uidard.  the  entire  load  must  either  be  place<l  in  a  lower  grade  or  else  l)e 
packed. 

It  will  be  seen  that  a  great  deal  dei>ends  on  the  inspei'tor,  and  that  it  is  a  dif- 
ult  ix)sition  to  fill.  Upon  him  depends  the  reputation  of  the  association,  so  he 
ost  be  entirely  free  to  do  the  work  as  he  sees  fit. 
Each  man's  fruit  is  kept  track  of  by  numbers,  as  in  the  former  case. 
The  associaticm  charges  a  (^mmission  on  all  sales,  usually  r»  per  cent,  to 
fray  expenses.  Then,  in  case  the  packing  is  done  by  the  association,  an  addi- 
)nal  charge  is  made  to  cover  the  cost  of  the  box  and  packing.  Any  surplus 
,  of  course,  distributed  as  premiums.  Any  fruit  grower  may  be<*ome  a  member 
tlie  as.sociation  so  long  as  there  is  stock  for  sale,  and  the  owner  of  one  share 
entitle<l  to  all  of  its  privileges.  The  number  of  shares  one  individual  may 
rn  is  limited. 

The  growers -are  generally  asked  and.  in  many  Instances,  required  to  furnish 
1  estimate  of  their  crop.  In  the  smaller  associations  the  manager  sometimes 
cures  this  information  by  visiting  the  orchards  in  ijerson.  This  estimate  is 
ade  early  in  the  fall,  or  not  until  damage  by  worms  and  other  causes  is  prac- 
pally  over  and  the  crop  is  secure.  With  this  knowledge  in  hand,  the  manager 
n  enter  into  (contracts  for  delivering  certjiin  amounts  of  various  varieties 
grades. 

The  system  of  selling  has  been  radi<*ally  changed  within  the  past  few  years. 
>rnierly  practically  all  of  the  fruit  was  consigned  to  commission  men.  who, 
a  class,  it  may  l)e  truthfully  said,  are  inclined  to  do  the  best  they  can  by  their 
nstituents.  But  too  often  the  experience  has  been  otherwise.  Not  infre- 
*ntly  has  it  hapi)ened  that  shipments  c^onslgned  to  a  distant  city  have  been 
Ported  as  not  being  up  to  grade,  or  not  in  good  condition,  so  the  marlcet 
ice  could  not  be  realized.  In  such  cases,  though  the  manager  may  be  certain 
at  his  fruit  is  as  he  represented,  he  is  often  unable  to  help  himself,  so  must 
te  what  he  can  get.  But  of  late  years  the  plan  of  selling  f.  o.  b.  is  being 
icticed  more  and  more,  and  this  is  larg(^ly  due  to  the  organized  efforts  of  the 
iociatlons.  Consignments  are  only  made  to  well-known  firms,  and  much  of 
8  fruit  is  sold  at  auction. 

But  even  with  this  arrangement  difficulties  arise,  so  in  order  to  protect  them- 
ves  the  larger  associations  have  an  agent  at  the  more  important  distributing 
Ints.  It  Is  the  duty  of  the  agent,  or  broker,  to  Inspect  all  cars  which  come 
o  his  territory,  as  near  the  destination  as  possible,  and  thus  pi-otect  the 
KX»iation  from  dishonest  buyers.  He  also  is  on  hand  to  adjust  the  differences 
lioh  arise  when  the  fruit  actually  reaches  the  buyer  in  poor  condition. 
Express  shipments  are  only  made  to  comi)aratively  near-by  points,  and  with 
•h  shipments  the  growers  receive  exactly  what  the  fruit  brings,  less  the  ex- 
ssage  and  the  asso<*iatlon's  commission.  It  is  usually  the  early  fruits  that  are 
pressed,  but  prohibitive  rates  prevent  any  very  large  amount  of  business 
Dg  done  in  this  way. 

Such  associations  often  fail  in  their  purpose.  The  i^riine  causes 
failure  are  well  summed  up  by  Waugh,<»  on  the  following  page : 
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All   (lassos  of   f armors   aro  coiistitiitionallj'   and   proverbally  dirtrnatful  'i 
othor  p(»<>|)io  and  of  oiio  an<)tlu?r.     In  a  fruit  association  there  arise  (siidi  is  the 
oxiMM-i(Mico)   tlio  most  invotorato  jealousies.     Each  man  thinks  he  is  furnishing 
a  lH»tler  ^rrado  of  fruit  tlian  liis  nei{;hl)or.  though  all  share  alike  in  the  \m\(i\% 
K.-kIj  f)no  foars  the  oth<»r  will  reaj)  some  si)ecial  advantage  somehow.    Tn  na^ 
(icular.  tli«»  ai)i)ointmont  of  managers.  suiKjrintendents.  supervisors  of  jrrading. 
shipping  agents,  and  all  othor  otlicials  of  tlie  company  offers  a  sufficient  opp«'r- 
tunity    for  the  olahoration  of  all   sorts  of  noighborliood  quarrels.     Each  man    . 
thinks  ho  ought  to  Ik»  manager,  and  wlien  one  man  is  finally  chosen  he  is  u^^allv   I 
suspected  (»f  all  sorts  of  favoritism.     In  any  case,  he  is  apt  to  he  hami»er»»d  in 
his  l»usinoss  relations  hy  connnittees.  hoards  of  directors,  and  various  kiuds  of 
red-tape  and  foolishness.     Often  he  has  to  consult  a  iHunniittee  liefore  taking 
any  important  action.     ♦     ♦     ♦ 

Another  dilKculty  whicli  arises  from  the  same  cause  is  that  sub»cri\»ers  to 
such  an  .issoriation  never  want  to  pay  a  manager's  wages.  Two  or  three 
dollars  a  <lay  is  considoretl  good  pay.  Yet  such  a  man  is  comi)elU»d  at  times  to 
handle  tlionsands  of  dollars'  worth  of  husiness.  The  iwsltion  is  such  a<  in 
ordinary  husiness  lite  would  command  a  salary  of  Jfo.OOO  a  year  or  more. 

Whore  such  coll(liti()H^^  exist  there  i«  little  chance  of  success.     They 
may  be  avoided  to  a  ^roat  (»\toiit  if  inexperienced  shippers  will  limit 
the  size  of  their  <)r<^anization  until  the  minor  details  connected  there- 
with have  boon  thrashed  out.     A  I'ew  selected  p:'owers  are  sufficient 
to  donioiisiralo  to  the  community  the  advantages  of  cooperation,  and 
a    healthy   ox])an>ion    will    soon   take    place.     When    the    volume  of 
husiness  is  sutricient  to  warrant  such  action,  the  management  shouW 
ho  turned  over  to  a  man  who  is  especially  equipped  with  a  knowledge 
of  the  details  of  marketing,  and  who  has  no  crop  interests  of  hii' 
own.     IIo  shoidd  receive  the  confidence  of  the  mend^ers  and  he  given 
a  chance  to  work  out  his  own  ideas.     The  manager's  salary  should 
he  ado<iuato  for  the  work  and   lesponsibilily  involved.     It   is  some- 
times the  custom  to  give  him  a   percentage  on  the  total  amount  of 
bu>ino^s    transacted.      AAVll-ostablished    associations,    however,    can 
afVord  to  ])ay  a  good  manager  a  straight  salary  and  thus  feel  mow 
certain  ol*  retaining  \\\>  services  from  vear  to  vear.     The  Colorado 
bulletin,    previously    referred    to.   contains   a    report    of   the   Grand 
Junction    Fruit   (irowers*   .Vssociation.  which  ''is  the  oldest  and  i"? 
doing  the  largest  busin(»ss  of  any  in  the  State." 

This   assoei.-ition    was   start«Ml    in    ISOl.   when   a   few  growers  c*oiubined  an<l 
appniiiied  one  of  th»Mr  numhor  sah*sman  of  their  fruit  for  the  season.    Tlii" 
arr,«n.irt'ment  e<»ntinue<l   with   varyin;:  dojrro«*s  of  succ(*ss  up  to   1807,  when  it 
iMMjinie  apparent   that  tlio  ineroasod  husiness.  if  no  other  cause,  would  necessi- 
tate eni])l(>yint:  a   manaj;er  hy  tlio  ye.Mi*.  who  should  devote  his  entire  time  to 
flu*  .issocintion.     Aeeordinjriy.    I  his  was  don(\   and   the  husiness   has  increjis*^^ 
yojir  hy  year,  as  shown  helow.     That  the  majority  of  the  stockholders  are  sat- 
istiiMl  with  the  workin^js  of  the  association  is  proven  hy  their  loyalty  and  by 
tlio  fact  that  the  capital  stock  lias  n^contiy  i)oon  inereasetl  to  $100,000  for  tlje 
pnr|)ns»'  of  accommodating  the  increasin;^  numh(>r  of  memhers." 


"  \nmher  (if  st(M-kholders  January,  1007,  was  (HMi;  nunil>er  of  shares  of  sto* 
■old  to  .Jamiary.  1007.  was  14,H50. 
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The  Orand  Junction  Fruit 

Orowera'  Association 

— Qroxcth 

of  husiness. 

Te»r. 

Paid 
growers. 

Total 
buflinefls. 

Cars 
ahipped. 

r 

Year. 

Paid 
growers. 

Total 
bnfiineffi. 

Cars 

shipped. 

$64,066.00 

21,785.00 
21,346.00 
68,323.00 
98,972.90 

$88,987.00 

48,750.00 

66,691.00 

114,590.00 

158,380.00 

167 

89 

82 

202 

266 

;  1902 

$196,976.16 
247,188.45 
487,154.83 
475,763.00 
556,818.44 

»87,887.16 
389,305.41 
657,291.11 
608,408.30 
814,278.62 

618 

'  1903 

682 

!  1904 

1.282 

1906 

797 

1906 

1.066 

Cooperative  associations  are  especially  well  developed  in  the  Pacific 
last  region.  According  to  C.  I.  Lewis,  of  the  Oregon  Station,  the 
ood  River  Apple  Growers'  Union  has  met  with  great  success. 

The  Hood  Riy^  organization  now  has  a  membership  of  over  100  and  controls 
iproximately  90  per  cent  of  the  fruit  of  the  valley.  In  four  years  it  has  been 
►le  to  raise  the  price  from  85  cents  to  $3.15  for  the  best  grade  of  Spitzenbergs, 
id  $2.50  for  the  best  Yellow  Newtowns.  The  prices  range  somewhat  as  regards 
se  and  quality.  As  an  experiment  this  past  fall  the  association  sent  9  car- 
ids  of  fall  apples  to  England.  These  apples  were  selling  here  at  approximately 
•  cents  a  box.  After  all  expenses  were  paid  they  netted  the  Hood  River 
ow«^  $1.32  per  box. 

As  a  type  of  a  well  organized  and  managed  association  in  the  East, 
^  N.  Hutt,  of  the  Maryland  Station,  gives  the  following  description 
:  the  Peninsula  Produce  Exchange  of  the  eastern  shore  of  Maryland : 

This  exchange  operates  along  the  lines  of  the  New  York,  Philadelphia  and 
)rfolk  and  the  Baltimore,  Chesaiieake  and  Atlanti<*  railroads.  It  has  25  local 
ipping  points  at  each  of  which  is  an  agent  who  inspects  and  brands  the  grade 
produce,  and  reports  to  the  head  office  at  Olney  the  amounts  and  grades  of 
ait  and  truck  received.  The  general  manager  in  the  head  office  is  in  touch  by 
Ire  with  prices  in  all  the  large  markets,  and  as  soon  as  the  daily  reports  of 
oeipts  and  grades  are  wired  in  from  his  local  agents  is  in  a  position  to  make 
s  sales  and  place  his  consignments  where  the  demand  is  greatest.  The 
ichange  spends  over  $10,000  annually  in  telegrams  regarding  croi)s,  markets, 
id  prices.  The  capital  stock  of  the  exchange  was  reported  in  1905  at  $31,000. 
tils  was  owned  by  the  2,500  farmers  who  sell  through  the  exchange.  In  1905 
dividend  of  7  per  cent  was  declared  and  in  19b6  a  10  per  cent  dividend.  In 
Idition  to  this  a  surplus  was  laid  by  for  emergencies.  The  exchange  forwards 
inaally  thousands  of  cars  of  both  sweet  and  Irish  potatoes  in  addition  to  other 
IK*  and  fruit.  It  is  reported  as  doing  an  annual  business  in  the  neifirhl)orhood 
r  $2,000,000. 

Instances  of  successful  organizations  might  be  noted  from  every 
vominent  horticultural  region  in  the  United  States.  The  above 
xamples,  however,  are  sufficient  to  demonstrate  the  possibilities  of 
nch  institutions.  The  details  of  organization  will  vary  more  or  lass 
n  their  solution,  depending  greatly  on  the  nature  of  the  region  and 
lops  to  be  handled  and  the  volume  of  business  conducted.  In  the 
Publications  of  the  Oregon  and  Colorado  stations  herein  mentioned 
ke  t^  is  given  of  the  articles  of  incorporation  and  by-laws  of  cer- 
^  associations,  together  with  instructions  to  growers  and  packers. 
'Och  information  can  usually  be  procured  in  printed  form  from  any 
^^-established  organization. 
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EVAPORATION  OF  EGOS  AND  OTHEB  FACTORS  WHICH  AFFECI 

INCUBATION.- 

During  iiicuhiitioii  the  egg  loses  water  by  evaporation,  and  the 
amount  lost  has  an  effect  upon  the  number  of  eggs  which  hatch. 
C.  A.  Wliiting,  who  recently  studied  this  question  of  evaporation, 
found  that  during  incubation  a  fertile  egg  lost  a  little  over  20  per 
cent  in  weight,  while  a  sterile  egg  receiving  like  treatment  lost  15.5 
per  cent.  Another  f(Ttile  egg,  weighing  2.22  ounces,  lost  during  incu- 
bation 21.()4  per  cent  in  weight.  The  chick  hatched  from  the  egg 
weighed  1.5;")  ounces,  or  20.05  per  cent  less  than  the  egg  before  incu- 
bation. A  fertile  egg  shaken  vigorously  to  destroy  tlie  germ  lost  17 
per  cent  during  incubation. 

In  tests  carried  on  at  the  Ontario  Agricidtural  College  and  Experi- 
mental Farm  to  secure  data  regarding  the  evaporation  of  eggs  under 
ditlVrent  conditions  with  reference  to  the  number  which  hatched,  it 
was  found  that  when  eggs  were  hatched  by  hens  in  nests  in  the  open, 
the  average  evaporation  of  those  which  hatched  was  lO.i)  per  cent. 
The  same  figures  wen*  obtained  with  eggs  hatched  in  a  nest  lined  with 
rubl)er  cloth  and  placed  inside  a  building,  and  a  slightly  higher  value, 
11.1)  ])er  cent,  witii  nests  containing  a  layer  of  moist  earth  and  kept 
inside  a  building.     The  highest  evaporation  of  eggs  which  hatcluHl, 
15.15  per  cent,  was  observed  w^th  nests  containing  chaff  and  kept 
inside  a  building.     In  the  case  of  incubatoi's  the  average  percentage 
of  evaj)()rati()n  of  eggs  that  hatched  ranged,  under  different  condi- 
tions, from  D.l  to  l().o  per  cent.     Considering  both  natural  and  artifi- 
cial incubation,  the  range  was  from  5.9  to  27  per  cent.     With  outdoor 
nests  87  per  cent  of  the  fertile  eggs  hatched;  with  indoor  nests  con- 
taining moist  earth.  S5  per  cent:  with  indoor  nests  made  of  chaff,  77 
l)er  cent,  and  with  an  indoor  nest  lined  with  rubl>er  cloth  100  per  cent. 
In  the  incubator  tests  ()5  to  7^)  per  cent  of  the  fertile  eggs  hatched. 
PVom  the  recorded  data,  A\'.  K.  (iraham,  who  conducted  the  investiga- 
tions, Ixdieves  that  the  best  results  will  be  obtained  when  the  evapora- 
tion is  controlled  so  that  it  is  about  that  of  eggs  hatched  by  hens  with 
nests  out  of  doors  on  the  ground. 

Tests  made  at  the  rniversity  of  St.  Louis,  by  A.  C.  Eycleshjin^r? 
showed  that  during  natural  incubaticm  the  loss  by  evaporation  was  13 
per  cent  of  the  original  weight  of  the  egg  and  that  this  loss  could  Ij^ 
lessened  to  i)  per  cent  and  still  the  egg  would  give  a  healthy  chict 
When  increased,  exj)erinu'ntally,  to  20  per  cent,  perfect  chicks  were 

1  (\)nii)iloil  from  Bill.  South.  Cal.  Ac:ul.  Sci.,  .'»  (liKX;),  Xo.  3,  p.  50;  Ann.  Bpt 
Ontario  A«r.  Col.  and  Kxpt.  Karni,  :V2  iVMMi),  p.  -joii ;  lUol.  Bui.  Mar.  Biol.  I-a**- 
W'(K)(ls  Hole.  12  ( 1!H)7),  No.  «•  p.  •J^*»<>.  «t^«*  also  V.  S.  Dopt.  \gr..  Farmers'  Buln. 
18«>.  p.  2S :  281,  p.  24. 
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so  obtained.  These  results  are,  in  general,  much  the  same  as  those  ' 
>tained  at  the  Ontario  Experimental  Farm,  and  if  average  values 
re  considered  it  seems  fair  to  conclude  as  did  Eycleshymer  that  in 
rtificial  incubation  "  the  moisture  in  the  incubator  should  be  so 
>ntrolled  that  it  will  allow  the  evaporation  of  about  13  per  cent  of 
le  original  egg." 

In  the  experiments  at  St.  Louis  University  the  effect  of  a  number  of 
ther  conditions  on  the  incubation  of  eggs  was  also  studied. 

As  regards  the  turning  of  eggs,  Eycleshymer  points  out  that — 

The  hen  turns  the  egg  in  two  ways.  If  a  sitting  hen  be  watched  as  she  returns 
rom  feeding  to  sitting,  it  will  be  seen  that  she  moves  her  body  rapidly  from  side 
[>  side.  Whether  the  object  be  to  turn  the  eggs  is  uncertain.  Probably  the 
rst  object  is  to  bring  the  surface  of  the  body  in  the  closest  possible  contact 
rlth  the  growing  embryos.  Accidentally  or  purposely,  she  also  turns  tbe  eggs. 
'his  is  not  only  true  of  the  hen  returning  from  feeding,  but  also  when  on  the 
test,  for  she  is  frequently  observed  moving  about  and  settling  down  with  the 
ame  characteristic  lateral  movements.  Sometimes  there  are  so  many  eggs  in 
he  nest  or  they  are  so  widely  scattered  that  the  hen  fails  to  properly  cover 
hem.  When  such  conditions  occur,  the  hen  invariably  uses  her  beak  to  bring 
he  outlying  eggs  in  contact  with  her  body.  Not  only  does  she  frequently  thus 
am  the  eggs,  but  also  she  very  often  reaches  beneath  her  body  and  turns  the 
ggs  lying  near  the  center  of  the  nest.  Why  she  does  this,  is  a  question  which 
iwaits  an  answer. 

H.  F.  Prince,  who  studied  this  question  at  the  Agricultural  College 
)f  Cornell  University ,<»  with  a  number  of  hens,  found  that  in  every 
nstance  the  eggs  were  moved  every  day  and  did  not  remain  in  the 
ame  part  of  the  nest  for  more  than  three  days.  "  The  thorough  man- 
ner in  which  the  hen  turns  the  eggs  may  well  furnish  us  a  clue  to  the 
most  natural  and  proper  treatment  of  the  eggs  when  under  the  arti- 
ficial conditions  of  the  incubator." 

Eycleshymer's  experiments  with  an  incubator  showed  that  the  best 
results  were  obtained  when  eggs  were  turned  frequently,  at  least  five 
times.  The  embryos  in  unturned  eggs  not  infrequently  die,  the  prin- 
cipal cause  of  death  being  attributed  to  the  allantois,  a  membranous 
^c  essential  to  the  normal  development  of  the  embryo,  growing  fast 
^  the  yolk,  which  causes  the  rupture  of  the  membrane  inclosing 
he  yolk  and  allow^s  it  to  escape,  so  that  it  can  not  be  taken  into  the 
^y  of  the  embryo.  AVhen  the  eggs  are  turned  it  is  probable  that 
he  position  of  the  allantois  is  shifted  and  thus  adhesion  to  the  yolk 
^  prevented.  "  It  should  be  remarked  that  during  the  early  days  of 
^cubation  it  is  also  necessary  to  turn  the  eggs  frequently ;  otherwise, 
Ue  embryo  grows  fast  to  the  shell  membrane." 

In  a  study  of  the  effect  of  temperature  a  great  many  observations 

^ere  made  of  the  temperature  of  the  eggs  directly  under  the  hen,  of 

^-  __^ — - — — — — ^ — — — 

aCorneU  Countryman,  3  (1906),  p.  139. 
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the  lienV  l)ody,  and  of  the  eggs  during  mcubation.  Special  thennom- 
eters  were  used  and  precautions  taken  to  secure  accuracy.  Under 
natural  conditions,  in  the  author's  opinion,  his  observations  show  that 
the  pr()p(*r  temperature  of  eggs  during  the  first  week  is  about  100°  F^ 
101''  F.  for  the  second  week,  and  102-103°  F.  for  the  final  week.  In 
the  case  of  artificial  incubation  the  experimental  data  reported  led  to 
the  conclusion  that  the  most  favorable  temperature  within  the  egg 
chaml)er  is  close  to  102-103°  F.,  the  first  half  of  the  incubating  period, 
and  103-104°  F.  for  the  latter  half. 

Ill  jiny  cansideration  of  temperature,  tbe  fact  must  be  kept  in  mind  that  as 
tht»  chick  grows  it  plvos  off  more  and  more  heat,  so  that  if  an  incubator  of  200- 
egj;  capacity  were  entirely  withour  artificial  heating,  the  temperature  would  be 
much  higher  than  that  of  the  surrounding  atmosphere ;  it  consequently  follows 
that  less  artificial  heat  is  necessary  during  the  later  stages  of  incubation.  Tbe 
102-108°  F.  in  the  earlier  stages  is  largely  artificial  heat,  while  the  10a-104"  F.ln 
the  later  stages  would  be  the  combined  animal  heat  given  off  by  the  egg  and 
the  artificial  heat  supi)lied  by  the  heat  radiator. 

(Tnder  natural  conditions  eggs  are  cooled  somewhat  at  intervals 
during  incubation  when  the  hen  leaves  the  nest. 

It  may  be  statwl  with  a  fair  degree  of  certainty  that  the  cooling  of  the  eggs 
is  due  to  the  necessity  of  obtaining  food,  and  in  no  way  fundamentally  affects 
tlie  growth  of  tlie  chick  when  then*  is  an  abundant  supply  of  fresh  air.  Tliere 
is  not  the  least  doubt,  however,  but  what  it  has  a  beneficial  influence  in  cases 
of  poor  ventilation,  and  since  no  incubator  is  supplied  with  too  much,  it  prob- 
ably is  l)est  to  adopt  the  common  practice  of  cooling  the  eggs.  In  so  doiug  it 
would  not  seem  advisabU^  to  cool  the  eggs  for  more  than  twenty  to  thirty 
minutes  each  day  for  tbe  first  fifteen  or  eighteen  days. 

In  natural  incubation  under  usual  conditions  eggs  are  well  venti- 
lated, as  fresh  air  can  always  reach  them  by  diffusing  through  the 
feathers  which  cover  them  and  foul  air  pass  off  in  the  same  way.  As 
might  be  sui)posed,  it  has  been  found  that  the  degree  of  ventilation 
has  a  decided  effect  upon  the  percentage  of  eggs  which  hatch  in  incu- 
bators. In  the  tests  made  at  the  University  of  St.  Louis  85.7  per  cent 
of  the  fertile  eggs  hatched  in  an  incubator  provided  with  special  ven- 
tilation, while  only  44.i^  per  cent  hatched  in  an  incubator  without 
ventilation. 

Wlien  a  perfect  ventilation  has  been  obtained  it  has  produced  certain  dele- 
terious etTecrts  which  must  be  correcteil.  It  is  commonplace  to  say  that  when 
evap(»ratlon  goes  on  in  still  air  this  air  soon  becomes  saturated  and  evapora- 
tion, if  not  stopped,  goes  on  very  slowly.  If,  however,  the  saturated  air  Is  con- 
stantly remov(Hl  and  dry  air  tak(»s  its  place,  the  rate  of  evaporation  is  ineresised. 
It  is  tlnis  I'vident  that  any  discussion  of  ventilation  must  take  into  consideration 
tbe  question  of  moisture. 
ao!> 
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CAUSES  OP  DEATH  OF  YOTTNG  CHICKS.- 

It  has  been  often  noted  that  a  large  number  of  incubator  chicks  die. 
luring  the  first  ten  days  in  the  brooder  from  a  looseness  of  the  bowels, 
vhich  is  commonly  known  among  poultry  men  as  white  diarrhea. 
rhis  trouble  has  been  assigned  to  a  variety  of  causes,  among  them 
3eing  irregular  temperature,  lack  of  vitality  of  breeding  stock, 
.mproper  feeding,  and  poor  ventilation  not  only  of  brooders  but  also 
3f  the  rooms  in  which  the  incubators  are  kept.  A  committee  of 
Ontario  poultry  experts  after  investigating  the  cause  of  this  mortality 
Etmong  chicks  in  Ontario  and  New  York  concluded  that  the  lack  of 
ventilation  was  perhaps  the  most  important  of  the  determining 
factors.* 

The  Connecticut  Storrs  Experiment  Station  has  recently  studied 
this  question,  being  led  thereto  by  the  fact  that  nearly  every  chick 
died  of  400  hatched  in  February  in  different  incubators,  while  large 
numbers  of  chicks  hatched  before  and  after  this  date  did  not  exhibit 
any  of  the  fatal  symptoms.  Believing  that  food  was  an  important 
factor  in  the  problem,  C.  K.  Graham,  who  carried  on  the  work,  fed 
several  lots  of  chicks  with  different  kinds  of  feed  and  noted  that  the 
mortality  was  high  in  whichever  lot  received  one  of  the  grain  mix- 
tures. Careful  examination  showed  that  this  feed  contained  a  fairly 
large  percentage  of  musty  grain,  particularly  corn.  The  young  chicks 
ate  all  the  grains  indiscriminately,  and  their  lack  of  ability  to  detect 
wholesome  from  unwholesome  foods  j\'as  further  tested  by  giving 
them  rations  which  contained  such  substances  as  sawdust,  coarse  salt, 
and  granulated  sugar.  These  materials  were  eaten  as  readily  as  the 
grains  with  which  they  were  mixed.  Indeed,  ''  the  salt  and  sugar 
were  always  selected  first,  apparently  owing  to  their  bright  appear- 
ance; but  as  a  rule  the  chicks  did  not  appear  to  relish  them."  | 

WHien  older  chicks  hatched  by  hens,  and  also  those  taken  from  the 
incubators  and  given  to  the  hens,  were  offered  these  same  mixtures, 
it  was  exceptional  to  find  a  chick  that  took  over  a  grain  or  two  of 
salt,  sugar,  or  sawdust. 

AATien  musty  feed  was  given  to  the  older  incubator  chicks  it  was 
noticed  that  those  which  were  eight  or  nine  days  old  showed  con- 
siderable discrimination  in  selecting  the  grain,  while  still  older  chicks 
refused  even  larger  proportions  of  the  musty  kernels. 

This  forces  the  conclusion  that  many  of  the  deaths  among  young  chicks  are 
cauned  by  musty  food,  although  there  is  no  doubt  that  faulty  brooders,  ohills, 
overheating,  improiwr  ventilation,  and  lack  of  vitality  in  the  parent  stock  should 
all  receive  proi)er  credit  for  their  share. 


oCompile<l  from  Conn.  Storrs  Sta.  Bui.  44. 

»  Ontario  Agr.  Col.  and  Expt.  Farms  Rpt.  1005,  p.  230. 
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SUBSTITUTING  SNOW  FOK  WATER  FOE  POUITEY.- 

Unnecessary  labor  is  one  of  the  chief  factors  which  lessens  profits 
in  poultry  feeding.  To  provide  500  to  1,000  hens  with  water,  particu- 
larly if  they  are  kept  in  colony  houses,  requires  considerable  time,  and 
if  the  water  is  warmed  and  given  to  the  poultry  twice  a  day  the  labor 
will  be  more  than  doubled.  An  abundant  supply  of  water  is  gen- 
erally conceded  to  be  an  essential  feature  in  successful  poultry  raising; 
nevertheless  cases  have  been  known  where  a  hen  had  no  water  for  long 
periods,  except  that  furnished  by  dew,  and  still  produced  a  reason- 
able number  of  eggs. 

I'he  possibility  of  lessening  the  labor  of  caring  for  poultry  by  sup- 
plying snow  instead  of  water  has  been  studied  at  the  Connecticut 
Storrs  Experiment  Station  by  C.  K.  Graham.  AVhen  pullets  and 
hens  were  fed  w  lieat  screenings  and  beef  scrap  from  hoppers  in  colony 
houses  on  low  ground  frozen  during  most  of  the  experimental  period 
and  covered  with  snow^  during  part  of  the  time,  the  old  hens  did  not 
furnish  as  many  eggs  or  appear  to  be  in  as  good  condition  as  the 
youngt^r  birds. 

The  old  liens  were  apparently  affected  by  the  suow,  the  egg  production  being 
snialliT  on  the  dnys  when  snow  was  on  the  ground  aud  also  considerably  less 
when  the  j^round  was  frozen;  that  is,  on  the  cold  days  when  water  was  not 
accessible.  These  conditions  do  not  s(»eni  to  have  affected  the  younger  birds, 
and  th(\v  show  an  increase  in  epgs  innncniiatey  after  each  snow  storm,  grad- 
ually dropi)injr  back  as  the  snow  disappt*ars. 

Fn  the  case  of  other  lots  kept  under  much  the  same  conditions  in 
houses  on  higher  and  drier  gi*(Dund,  the  cold  weather  did  not  affect 
the  egg  production  materially, ''  but  there  was  a  noticeable  increase  itv 
the  amount  of  grain  eaten  during  the  cold  weeks,  when  comparisot^ 
is  made  with  the  verv  mild  ones.     This,  however,  may  have  beet^ 
caused  1)V  th(^  birds  foraging  more  during  the  milder  j>eriods.     Thes^^ 
l)ir(ls  did  not  apj)ear  to  mind  the  cold,  and  there  was  not  the  slightest "* 
sign  of  frosted  combs  among  them,  nor  w^ere  there  any  colds." 

Similar  tests  were  nuide  with  a  number  of  other  lots  and  in  gener*^  - 
it  was  noted  tliat  althougli  there  were  numy  variations,  on  an  averag'^ 
the  egg  yield  of  j^oultry  supplied  with  cold  water  was  slightly  greate  ^ 
than  that  of  the  birds  (lei)ending  upon  snow.  How^ever,  the  tim^^ 
sav(Ml  by  using  snow  and  dry  meshes  amounted  to  nearly  half  thau- 
ordinarily  required  for  tending  the  fowls. 

Snow  was  ^iven  in  youn;:  chicks,  but  the  results  were  disastrous;    althou^  - 
chicks  that  were  reared  in  out-door  brooders  were  let  run  on  the  snow  cms 
during  bright  days  when  3  weeks  old  or  over,  and  no  serious  results  followed. 


AMien  warm  water  was  compared  with  cold  water  the  egg  produ 
tion  was  somewhat  increased,  but  not  enough  to  pay  for  the  ext^*^ 
labor  involved. 

«Compilt»d  from  Connecticut  Storrs  Sta.  Bui.  44. 
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EEADICATION  OF  CATTLE  TICKS.* 

lie  enormous  handicap  which  the  presence  of  Texas  fever  has 
ced  upon  the  beef  and  dairy  industries  of  the  Southern  States  has 
g  been  familiar  to  all  who  have  engaged  in  these  lines  of  work,  as 
1  as  to  the  reading  public.  The  Bureau  of  Animal  Industry  made 
Kas  fever  one  of  its  important  lines  of  investigation,  and  solved 
problem  of  the  cause  of  the  disease  and  the  means  by  which  it  is 
nsmitted.  Following  upon  its  preliminary  work  came  the  an- 
incement  of  a  satisfactorv  method  for  the  immunization  of  north- 
I  cattle  to  Texas  fever  bv  the  use  of  the  blood  of  immune  southern 
tie.  This  method,  first  devised  by  the  Bureau  of  Animal  Industry, 
i  later  tested  on  a  large  scale  and  perfected  in  certain  details  by 
rious  experiment  stations,  has  furnished  safe  means  for  the  intro- 
ction  of  high-grade  cattle  into  the  South.  This  made  possible  the 
^at  improvement  of  existing  beef  and  dairy  cattle  in  that  section  of 
J  country. 

The  ticks,  however,  still  remain.  They  are  recognized  as  the  only 
3ans  by  which  the  disease  may  spread  from  one  animal  to  another, 
id,  in  addition  to  transmitting  the  disease,  they  cause  other  almost 
ually  serious  financial  losses.  Badly  infested  cattle  are  kept  in 
)or  flesh,  and  in  many  instances  fail  to  reach  the  size  which  they 
herwise  would,  or  fail  to  mature  as  early  as  they  normally  should. 
)me  animals  are  killed  outright  by  excessive  infestation  with  ticks, 
le  total  annual  loss  attributable  to  cattle  ticks  in  the  Southern 
ates  has  been  estimated  at  $40,000,000.  This  loss  is  represented  not 
ly  by  the  animals  which  die  of  Texas  fever  and  of  excessive  tick  in- 
tation,  but  by  the  loss  in  weight  and  condition  and  the  depreciation 
price  of  all  tick-infested  animals,  due  to  the  fact  that  they  come 
^m  south  of  the  quarantine  line.  One  of  the  most  serious  economic 
lilts  from  the  presence  of  cattle  ticks  in  the  Southern  States  is  the 
noyance,  additional  expense,  and  business  complications  due  to  the 
^sence  of  the  quarantine  line  running  across  the  country  from  ocean 
ocean. 

Por  years  the  idea  has  been  gaining  ground  that  the  only  satis- 
itory  way  to  solve  the  problem  of  Texas  fever  is  to  eradicate  the 
ks  and  thus  prevent  the  perpetuation  of  the  disease.  A  large  num- 
:"  of  investigators  have  been  engaged  in  a  careful  study  of  the  life 
itorv  of  the  cattle  tick  in  order  to  determine  whether  its  extermina- 
n  is  a  feasible  proposition  and  the  methods  by  which  this  result 
ly  be  most  economically  brought  about.  As  a  result  of  this  investi- 
tion  three  general  methods  of  tick  eradication  have  been  perfected, 

^  CompUed  from  Georgia  Sta.  Buls.  49,  64 ;  Louisiana  Stas.  Buls.  82,  84 ;  South 
rolina  Sta.  Bui.  130 ;  Tennessee  Sta.  Bui.,  Vol.  XVIII,  No.  1 ;  U.  S.  Dept  Agr., 
r.  Anlni.  Indus.  Buls.  1,  78,  97;  Circ.  110;  U.  S.  Dept.  Agr.,  Farmers'  Buls. 
i  261,  and  other  sources. 
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any  or  all  of  which  may  be  set  in  operation  in  a  given  locality. 
These  methods  are  direct  insecticide  treatment  of  cattle  witli  oils 
and  other  substance^?,  rotation  of  pastures,  and  starvation  of  the  ticks 
bv  the  removal  of  all  animals  from  certain  fenced  areas. 

When  the  su^^estion  of  tick  eradication  was  first  made  mail}*  of 
those  who  were  most  familiar  with  the  life  history  and  habits  of  the 
tick  considered  it  as  an  impractical  proposition.  Certain  others, 
however,  were  more  hopeful  and  began  practical  tests  to  detennine 
the  efliciency  of  the  method.  Without  going  into  details  of  the 
organization  of  these  methods  it  may  be  stated  that  the  i^esults  thus 
far  obtained  are  so  encouraging  that  even  the  most  skeptical  have 
become  convinced  of  the  possibility'  of  final  tick  eradication.  Libewl 
appropriations  have  been  secured  from  Congress  for  the  use  of  the 
Bureau  of  Aninuil  Industry  in  cooperation  with  State  officials  in 
eradicating  ticks  in  the  various  tick- infested  States  so  that  the  quar- 
antine line  may  be  gi'adually  pushed  farthei*  south.  In  a  confernKf 
of  Federal  and  State  representatives  engaged  in  this  work,  held  at 
Nashville,  Tenn.,  on  December  5.  iJ)00,  the  work  accomplished  during 
the  first  five  months  was  j)resented  from  a  number  of  standpoints 
bv  a  number  of  workers  in  ditferent  s<»ctions  of  the  tick- infested 
States.  As  stated  by  Doctor  Melvin,  the  reports  received  from  vari- 
ous insj)ectors  indicate  that  as  a  result  of  five  months'  work  about 
r)().0()n  scpiare  miles  of  infested  territory  had  been  freed  from  ticks 
and  might  therefore  l)e  placed  north  of  the  quarantine  line.  The 
work  is  being  pushe<l  vigorously  in  Virginia,  North  Carolina.  Ten- 
nessee, Arkansas,  Oklahonui,  and  in  other  localities  within  the  tick- 
infested  area,  and  in  all  localities  the  methods  of  starvation,  pastui'e 
rotation,  and  direct  treatment  of  cattle  with  insecticides  have  vioKled 
the  desiied  results  at  a  comparatively  slight  expense.  In  fact,  it  is 
at  pjes(»nt  estimated  that  the  total  expense  of  the  complete  eradication 
of  the  cattle  tick  from  the  Knited  States  will  probably  not  exceed  the 
amount  of  annual  loss  caused  to  the  cattle  industry  by  the  presence  of 

(he  cjitlle  ticks. 

A  great   amount  of  this  work  on  the  part  of  Federal  and  State 
insj)ectors  and  vet eii nary  oflicials  must  be  of  an  educational  nature. 
It  has  been  found  lU'cessary,  in  the  first  place,  to  convince  the  fanners 
of  the  practical)ility  of  freeing  their  farms  from  ticks  and  of  the 
desirability   of  cooperating  to  the   fullest   extent   in    accomplishing 
these  results.     The  educational   |)roj)aganda  of  tick  eradication  has 
been  carried  on  largely  through  farmers'  institutes  and  less  formal 
gathei'ings  of  farmers  in  tick-infested  hx^alities  and  through  the  per- 
sonal aj)peals  of  inspectoi's  on  theii*  tour  of  insj)ection  from  farm  to 
farm.     The  n^sults  of  this  work  are  everywhere  encouraging,  and  it 
seems  reasonable  to  believe  that  in  the  future  the  quarantine  line  will 
be  gradually  pushed  southward  toward  the  Gulf. 
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BACTERIA  IN  GREAM.» 

n  a  recent  bulletin  of  the  Oklahoma  Station,  L.  L.  Lewis  and 
R.  Wright  report  that  last  year  many  farmers  living  in  the 
initv  of  the  station  made  butter  until  the  hot  davs  of  June,  and 
II  gave  up  the  work  because  they  were  unable  to  make  a  product 
gootl  quality.  The  cream  was  then  delivered  to  the  college  cream- 
\  where,  with  ice  at  hand,  *'  it  was  successfully  manufactured  into 
jood  grade  of  butter.  Most  of  the  butter  nuide  on  the  farms  and 
ered  for  sale  in  the  local  market  during  the  summer  months  was  of 
rh  poor  quality  that  it  swmed  imperative  that  the  experiment  sta- 
ll ^should  nuike  investigations  along  these  lines  to  determine,  if 
ssible-  the  various  causes  operating  to  produce  such  a  low-grade 
odiict.  As  the  improvement  of  the  butter  must  Ix^  brought  about 
the  improvement  of  the  cream  and  the  conditions  under  which  it 
kept,  it  was  decided  to  determine  the  condition  of  the  cream  as  de- 
rere<l  at  our  creamery,"  which  are  considered  representative  of  those 
the  average  creamery  in  the  Territory. 

To  d<»teriiiiiio  tbt'  iiuality  of  tho  cream  delivertHl  during  the  summer  months, 
^ts  were  UKule  be^innin^  with  the  hist  of  June,  VMM\,  and  extondinj;  to  the 
•St  of  Septomhor  of  that  year.  This  period  included  ihe  hottest,  and  conso- 
lently  the  most  unfavorabh*  months  for  tlie  handling;  of  cream.  As  a  check 
I  these  conditions  a  series  of  tests  was  niade  during  tlie  months  of  Deceml»er, 
muary.  and  February  foUowinj?.  tlie  coldest  season  of  the  year.  The  reason 
•r  stdectin^ij  the  summer  and  winter  seasons  for  this  worlv  was  to  show  by 
miparison  the  j^reat  influence  of  a  low  temperature  on  the  quality  of  cream. 

The  results  show  that  cream  delivered  in  summer  at  an  age  of  1^.3 
ays  contained  an  average  of  4()*2,(U)0,()00  bacteria  in  a  cubic  centi- 
leter  (0.0r>  cubic  inch),  while  cream  delivered  in  winter  at  an  age  of 

days  contained  an  average  of  only  134.800,000  bacteria  in  a  cubic 
entinieter,  or  less  than  one-third  that  of  the  3-day-old  samples  in 
umnier.  It  thus  appears  that  while  age  has  an  influence  on  the 
umber  of  bacteria  in  cream,  teniperatuiv  exerc'ises  tlie  greatest  con- 
rol.  and  that  to  prevent  excessive  development  of  bacteria,  cream 
iiist  be  kept  cold,  and  should  Ih?  delivered  frequently  at  the  creamery. 

The  bacteria  were  found  to  increase  in  cream  for  a  period  of  three 
lavs  in  summer  and  four  davs  in  winter,  after  which  there  was  a 
teadv  decrease:  l>ut  it  is  not  to  l)e  assumed  that  old  cream  is  better 
ban  fresh  cream  because  it  has  fewer  bacteria,  for  samples  of  eight- 
ay  cream  had  an  old.  unpleasant  odor. 

As  an  indication  of  the  care  exercised  in  securing  and  handling  the 
ream  and  the  milk  from  which  it  was  obtained,  tests  were  made  of 
w  <ras-j)roducing  and  curd-digesting  bacteria  in  the  cream  delivered. 
I  was  found  that  the  combined  niunl)ers  of  gas  and  digesting  germs 

»  Compiletl  from  Oklahoma  Sta.  Rul.  7i}. 
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in  cream  ranged  from  a  fraction  of  1  per  cent  to  2  per  cent  in  sum- 
mer and  from  a  smaller  fraction  to  a  little  more  than  1  per  cent  in 
winter.  As  gas-producing  bacteria  are  much  more  troublesome  in 
summer  than  in  winter  because  a  high  temperature  favors  their 
growth,  there  is  need  of  greater  care  in  performing  dairy  operations 
at  that  season  of  the  year.  Since  large  numbers  of  curd-digesting 
bacteria  are  found  in  hay  and  straw,  these  feeding  materials  should 
not  be  handled  during  the  milking  period. 

The  ordinary  souring  of  milk  is  due  to  the  action  of  lactic  bacterii 
on  milk  sugar,  changing  it  to  lactic  acid.  Now,  since  rich  cream 
contains  a  smaller  amount  of  milk  sugar  than  thin  cream,  it  is  evi- 
dent that  the  lactic  bacteria  will  produce  less  acid  in  the  rich  than 
in  the  thin  cream. 

Cream  becomes  more  sour  with  age,  though  the  number  of  bacterii 
is  less  after  the  third  or  fourth  day,  and  it  was  found  in  these  experi- 
ments that  the  average  cream  more  than  two  days  old  in  summer  was 
too  sour  to  be  handled  at  a  creamery  with  good  results. 

The  results  as  a  whole  indicate  as  essentials  of  successful  butter 
making  in  Oklahoma,  as  elsewhere,  (1)  clean  milk,  producing  rich 
cream;  (2)  cleanly  handling  of  the  cream  at  low  temperatures  and 
its  prompt  conversion  into  butter. 
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U.  S.  Department  of  Agriculture, 

BiTREAu  OF  Plant  Industry, 

Office  of  the  Chief, 

Wafihinr^fou,  D.  C,  September  Ji,  1907. 

Sir:   [  have  th(»  honor  to  transmit  herewith  a  paper  entitled  "A 
Successful  Alabama  Diversification  Farm,"  in  which  an  account  is 
t!:iven  of  tlie  work  done  jointly  by  Mr.  M.  A.  Crosby,  Assistant  Agri- 
culturist, Farm  Mana<r(*ni(»nt  Investi<j:ations,  Bureau  of  Plant  Indus- 
try, Prof.  J.  F.  J)ut;<;ar,  Director  of    the   At^jricultiiral    Experiment 
Station  of  the  Alabama  Polytechnic  Institute,  and  Prof.  W.  J.  Spitt- 
man,  A<;riculturist    in  Char<xe  of  Farm  Management  Investigations. 
The  paper  gives  an  account  of  the  first  three  years*  work  on  the  div^T- 
sification  farm  on  the  plantation  of  Gen.  T.  T.  Munford.     I  respectfully 
recomuKMul  that  it  be  issued  as  a  Farmers'  Bulletin. 
Respectfully, 


Hon.  ffAMEs  Wilson, 

Secretanj  of  Agriculture, 
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B.  T.  Galloway, 

(Thief  of  Bureauu  • 


CCESSFUL  ALABAMA  DIVERSIFICATION 

FARM. 


IHTKODTTCTION. 

bulletin  is  given  the  record  of  a  65-acre  hog  farm  in  the 
rie  region  of  Alabama.  The  method  of  farming  described  is 
>  to  the  entire  area  in  which  corn,  alfalfa,  and  Bermuda 
be  grown.  This  area  includes  the  black  lands  of  Texas, 
bottoms  of  Missouri,  Arkansas,  Louisiana,  and  Mississippi, 
iUuvial  soils  generally  in  all  the  Southern  States.  This 
J  especially  adapted  to  the  large  area  in  Alabama  and 
i  known  as  the  '*  black  belt,*'  in  which  the  soil  is  pecuUarly 
ilfalfa,  and  with  only  slight  modification  it  is  appUcable  to  the 
%  over  which  alfalfa  or  clover  may  be  grown  in  this  country, 
uy  object  in  the  work  of  this  farm  was  to  demonstrate  that 
ng  is  practicable  in  this  territory,  and  three  years'  expe- 
led  us  to  the  conclusion  that  the  production  of  alfalfa  hay 
ion  can  also  be  made  highly  profitable, 
is  not  only  adapted  to  the  territory  named,  but  succeeds 
J  soils  throughout  the  Southern  States.  The  contents  of 
iin  should  therefore  be  of  special  interest  to  farmers  in  the 
oms. 

item  of  farming  established  on  the  diversification  farm  at 
Q,  Ala.,  was  planned  with  the  special  view  of  increasing  the 
f  the  soil  and  reducing  the  cost  of  tillage  by  doing  away 
ide  ditches  and  adopting  improved  methods  of  cultivation, 
on  an  average  only  55  acres  have  been  devoted  to  culti- 
ps,  the  remainder  being  a  worn-out  hill,  about  6  acres  of 
a  Bermuda  grass,  the  farm  has  yielded  in  the  three  years 
fit  of  $2,320.39,  or  S773.46  a  year.  This  is  an  average 
►fit  of  $11.90  an  acre  on  land  valued  at  $20  an  acre, 
m,  designated  as  Diversification  Farm  No.  3,  is  located  in 
nown  as  the  canebrake  or  black-prairie  region  of  central 
It  is  a  portion  of  the  2,30()-acre  plantation  of  Gen.  Thomas 
•d.  For  several  years  this  plantation  has  been  under  the 
mt  of  Mr.  William  Munford,  being  devoted  chiefly  to  thi* 
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production  of  cotton.  Mr.  Munford  has  also  had  active  charge  of  the 
diversification  farm,  and  any  success  that  has  been  met  with  is  largely 
due  to  his  good  management  and  faithfulness  in  carrying  out  plans. 

SOIL. 

In  contour  the  land  of  the  black  prairie  belt  varies  from  level  to 
quite  rolling.  The  soil  is  a  brown,  reddish  brown,  black,  or  gray  lime- 
stone clay."  It  is  classified  by  the  Bureau  of  Soils  as  Houston  clay 
and  Houston  black  clay,  the  former  occurring  on  the  rolling,  hilly 
portions  and  the  latter  in  the  valleys  and  level  areas.  The  Houston 
black  clay  is  deeper  and  much  more  productive  than  the  Houston 
clay. 

When  wet  this  soil  becomes  very  plastic  and  sticky.  When  very 
dry  it  cracks,  some  of  the  fissures  being  1  or  2  inches  across  and  from 
2  to  '^  feet  deep.  If  plowed  when  dry,  the  soil  breaks  up  into  huge 
clods.  With  tlie  first  rains,  however,  these  clods  disintegrate  like 
slaking  lime. 

This  is  naturally  a  very  productive  soil,  but  a  continual  cropping 
for  seventy-five  or  eighty  years  with  cotton,  and  occasionally  a  little 
corn,  has  greatly  exhausted  the  humus  or  vegetable  matter  on  the 
more  rolling  land  and  correspondingly  reduced  its  producing  capacity. 
For  this  reason  there  is  great  need  of  a  more  diversified  system  of 
farming — one  which  will  add  humus  to  the  soil  and  restore  the  land  to 
its  original  state  of  fertility. 

In  selecting  the  site  for  this  farm  care  was  taken  to  choose  an  area 
which  would  fairly  represent  the  average  land  of  the  surrounding 
country,  so  that  any  results  obtained  could  not  be  credited  to  peculiar 
soil  or  other  abnormal  conditions. 

The  soil  on  tliis  diversification  farm,  with  the  exception  of  about 
2  acres  of  Houston  black  clay  in  the  northeast  .comer,  practically 
all  ])ol()ngs  to  the  Houston  clay  type.  It  is  locally  knowTi  as  poor 
hill  land  to  distinguish  it  from  the  richer  and  more  productive  bottom 
lands.  Four  years  ago  one-third  of  a  bale  of  cotton  and  from  15  to  18 
bushels  of  corn  to  the  acr(^  would  have  been  considered  an  average 
yield. 

TYPE  OF  FARMING. 


The  farm  described  in  this  bulletin  was  established  to  determine 
whether  pork  could  be  j)roduced  on  the  plantation  at  a  profit  to  the 
owner.   Throughout  the  cotton-growing  sections  of  the  Southern  States 

"  It  is  said  that  this  soil  owes  its  origin  to  a  rretacoous  sediment  laid  down  in  s 
ra]>idl y  d<*opening  poa.  If  is  known  afl  tho  rotton  limestone  or  Selma  chalk  formation, 
pracf  irally  the  whole  area  being  underlaid  at  varying  depths  with  a  rotten  limestone. 
Ledges  of  a  mon^  resiftAnt  liin<*  rork  outcrop  on  many  of  tho  ridges.  The  soil  is  fuU  w 
^ells  and  sharks'  teeth  and  of  vert(?bra»  and  other  fossil  remains  of  marine  life. 
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>rk  is  the  chief  article  of  food  consumed  by  the  colored  laborer,  but  as 
e  hulk  of  it  comes  from  the  great  corn  belt  of  the  Xortli  and  West  the 
Qount  required  on  a  large  plantation  represents  a  considerable  out- 
y  of  cash  each  year.  Tlie  production  of  this  meat  on  the  plantation 
liere  it  is  consumed  means  not  only  a  saving  in  actual  cash  outlay, 
It  also  necessitates  the  growing  and  feeding  of  a  large  quantity  of 
rage,  the  surest  and  quickest  way  of  increasing  the  fertility  of  the 
nd. 

Owing  to  the  deficiency  of  humus  in  the  soil,  it  was  necessary  to 
lopt  a  cropping  system  which  would  supply  this  essential  constituent 
id  at  the  same  time  furnish  the  feed  required  by  the  hogs.  A  rota- 
>n  was  planned  with  the  view  of  building  up  the  soil  rather  than  of 
curing  the  maximum  yields  of  any  crops  other  than  those  necessary 
r  the  maintenance  and  fattening  of  the  hogs. 

EOTATION. 

A  four-year  rotation  with  alfalfa  two  years  and  com  and  cowpeas 
i'o  years  in  succession  was  decided  upon.     The  alfalfa  is  sown  early 

the  spring,  cut  for  hay  the  first  year,  pastured  by  the  hogs  the  sec- 
id  year,  and  then  broken  up  for  corn,  the  corn  to  be  followed  each 
me  with  cowpeas,  the  latter  being  sowti  broadcast  ahead  of  the  culti- 
itors  at  the  last  working  of  the  corn  and  grazed  off  by  hogs  after  the 
)rn  has  been  harvested.  In  addition  a  few  acres  were  set  aside  for 
ich  crops  as  sorghum  and  peanuts  for  soiling  and  pasture.  This 
)tation  provides  for  the  turning  under  of  a  leguminous  crop  each 
me  the  land  is  broken;  first  the  alfalfa,  then  the  cowpeas,  which 
JIow  the  corn.  Ten  acres  of  cotton  were  grown  the  first  vear  for  a 
loney  crop  to  offset  any  loss  that  might  occur  from  the  change  of 
rstem. 

^Vlfalfa  is  not  generally  considered  a  suitable  crop  to  utilize  in  a 
lort  rotation,  and  ordinarilv  it  would  not  be  recommended  for  such 
88,  particularly  when  a  maximum  yield  of  hay  is  one  of  the  objects 
ought.  But  in  this  case,  where  the  yield  of  hay  was  a  secondary 
ousideration  as  compared  to  the  production  of  hog  feed  and  the 
'uilding  up  of  the  soil,  alfalfa  suited  the  purpose  admirabl5^  The 
esults  obtained  the  past  year  (1906)  from  plowing  up  a  2-year-old 
tand  of  alfalfa  for  corn  indicate  quite  clearly  that,  in  this  section  at 
?ast,  alfalfa  can  be  utilized  to  good  advantage  in  a  comparatively 
bort  rotation. 

It  is  planned  to  continue  this  rotation  only  until  each  field  has  had 
He  crop  of  alfalfa  plowed  under.  By  that  time  the  soil  should  bo 
^ciently  rich  in  humus  to  permit  the  paying  of  more  attention  to 
'falfa  hay  production.  A  rotation  ^vill  then  be  planned  which  will 
How  the  alfalfa  to  remain  for  several  years,  and  the  production  of  hay 
^11  become  one  of  the  prime  factors. 
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AEEAHGEMEHT  OF  FIELDS. 

At  the  beginning  of  the  work  in  1904  the  land  was  divided  by  the 
driveway  and  old  hillside  ditches  into  irregular  fields  of  various  sizes. 
As  the  work  was  not  started  until  late  in  the  season^  it  was  impod- 
sible  to  change  the  arrangement  of  the  fields.  This  would  have 
delayed  the  planting,  and  thus  materially  interfered  with  the  year's 
work.  Consequently,  part  of  the  area  now  included  in  the  farm  was 
not  used  at  all  the  first  year  and  part  of  that  used  extended  beyond 
the  limits  of  the  farm  as  it  stands  to-day.  In  fact,  it  was  not  until 
the  third  year  that  it  was  possible  to  get  the  farm  laid  out  into 
fields  of  nearly  equal  size  as  originally  planned  and  start  the  r^ular 
rotation. 


Fig.  1.  Diagram  of  farm,  showing  arrangement  of  fields  In  1904. 

Figure  1  shows  the  jz:eiieral  layout  of  the  farm  for  the  first  year- 
The  solid  lines  show  th(»  boundaries  of  the  fields  that  were  croppy 
in  1904.  The  broken  lines  show  the  rearrangement  of  the  fields  bM 
the  boundaries  of  the  total  area  included  in  the  farm  since  the  fiw* 
year. 

Fields  Aj  By  (7,  and  D  are  to  be  devoted  to  the  rotation  previously 
mentioned.  On  field  E  will  be  grown  soighum  and  other  crape  to 
be  used  for  soiling  or  pasture,  while  field  F  is  a  permanent  BcrnwKl* 
pasture,  where  the  hogs  can  be  grazed  dimng  wet  weather,  whm  th«tf 
trampling  might  injure  the  alfalfa  fields.     Field  G  was  only  included 
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in  the  farm  the  first  year.  None  of  the  fields  is  permanently 
Fenced  except  field  A,  When  a  field  is  to  be  pastured,  it  is  inclosed 
by  a  temporary  26-inch  woven  wire  fence. 

Figure  2  shows  the  arrangement  of  the  hillside  ditches  at  the  begin- 
ning of  this  work  and  during  the  summer  of  1904.  These  ditches 
[a,  a,  a)  had  been  constructed  several  years  before  to  keep  the  soil 
from  washing  during  the  heavy  rains.  They  cut  the  fields  up  into 
irregular  patches  and  occupied  considerable  valuable  land  that 
should  have  been  in  crops.  They  were  also  infested  with  Johnson 
grass,  and  consequently  were  a  source  of  constant  annoyance.  In  the 
fall  of    1904    it  was       ^^__^^^^^  a  a,  \ 

decided  to  do  away    y^^^        ^^  ^^C^ 

with  these  hillside 
ditches  and  depend 
upon  deep  plowing 
and  getting  enough 
humus  in  the  soil 
to  prevent  washing. 
The  results  of  this  ex- 
periment have  so  far 
been  highly  satisfac- 
tory. During  the 
summer  of  1905  no 

washing     occurred,    fig.  2.  Diagram  of  farm,  showing  the  location  of  hillside  ditches 

although   some  very  in  1904. 

heavy  rainfalls  were  recorded.  During  the  torrential  rains  which 
occurred  in  1906  there  were  some  slight  washings,  but  not  enough  to 
do  any  material  damage,  while  many  other  lands  in  the  vicinity,  even 
when  protected  by  the  hillside  ditches,  were  badly  gulUed. 

MANAGEMENT  OF  HOGS. 

At  the  beginning  of  the  work  Mr.  Munford  had  on  hand  66  head 
of  hogs,  ranging  in  age  from  2  weeks  to  2  years.  These  were  for  the 
most  part  grade  Berkshires,  but  a  registered  Berkshire  boar  headed 
the  herd.  Since  that  time  several  pure-bred  sows  have  been  added 
to  the  herd  and  the  grades  gradually  killed  off,  so  that  now  all  the 
animals  on  hand  are  pure  bred,  and  the  majority  are  eligible  to 
registry. 

The  original  plan  of  management  was  to  keep  from  12  to  16  brood 
sows,  have  the  pigs  dropped  in  the  early  spring,  push  them  through 
the  sunmier  months,  and  dispose  of  them  when  they  were  8  or  9 
months  old.  This  would  undoubtedly  have  been  the  most  econom- 
ical practice,  as  the  high  price  of  grain  which  prevails  throughout  the 
Southern  States  makes  it  very  expensive  to  carry  through  the  winter 
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any  animals  except  those  wanted  for  breeding  purposes.  Unfortu- 
nately, however,  several  of  the  young  sows  w^ere  permitted  to  get 
with  pig  late  in  the  season,  so  that  each  winter  there  has  been  quite 
a  number  of  fall  pigs  to  carry  over.  This  added  expense  has  mate- 
rially lessened  the  profits. 

PASTTJIIE. 

The  hogs  are  pastured  to  some  extent  everv'  month  in  the  year, 
alfalfa  furnishing  most  of  the  ptusture.  This  pasturage  is  supple- 
mented during  part  of  the  summer  months  with  daily  feeds  of  green 
sorghum,  and  later,  after  the  corn  has  been  harvested,  the  hogs  have 
the  run  of  the  corn  and  pea  fields  and  derive  considerable  nutritious 
feed  from  that  source.  During  wet  weather,  when  their  trampling 
might  injure  the  alfalfa  plants,  they  are  run  on  a  Bermuda  pasture 
containing  some  white  clover.  This  Bermuda  grass,  not  being 
closely  grazed  during  the  summer,  makes  a  matted  growth  which 
does  not  all  kill  do^vn  with  the  earlv  freezes,  and  therefore  furnishes 
some  roughage  for  the  animals  during  the  \\Tinter  months,  though  by 
no  means  as  much  as  tli(»v  need. 

WATER  SUPPLY. 

The  water  supply  comes  from  a  deep  well.  The  water  is  raised  by 
means  of  a  hot-air  pump  and  is  piped  to  the  troughs  in  the  feeding 
lots.     An  automatic  device  regulates  the  flow  so  that  the  troughs  are 

kept  full  all  the  time. 
Figure  3  shows  the 
arrangement  of  the 
temporary  lanes 
which  lead  from  the 
feeding  lots  to  the 
different  fields,  thus 
permitting  the  hog* 
to  have  ready  acce^* 
to  the -water  at  »^^^ 
times.     Lane  (f  — 
1  eads  from  the  fe^^^ 
ing  lots  to  the  If— ^ 
c-d:     Field    A 

I- 1«..  ;<.  Diiij^rain  <»f  farm,  showirif.'  nrningomont  of  fi«>lds  in  lOOtl.  Vm^A     K 

wav  uiulr^r  a  drive   at   r:  B,  bv  a   similar   runway  under  the   1 
c-(L  and   fields  C,  7>,  and   /:   bv  the  lanes  c-d  and  d-^.     This 
j)r()ve(I    a  very   satisfactory  arrangement.     During    the    long, 
summer    days    the    animals    consume    an    enormous    quantity 
water,  and  to  attempt  to  carry  this  to  them,  instead  of  letting  tH^oi 
come  to  the  water,  would  be  a  ver^**  expensive  process.    Tben,  9igBiB, 
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hen  the  days  are  long  and  hot  the  hogs  graze  only  during  the  cool 
ours  of  the  morning  and  evening,  spending  the  heated  portion  of 
he  day  in  the  shade  furnished  by  the  trees  and  sheds  in  the  feeding 
)ts. 

GRAIN  FED  AND  METHODS  OF  FATTENING. 

Grain  is  fed  during  the  entire  year,  not  in  sufficient  quantity  to 
Leep  the  animals  fat,  but  just  enough  to  keep  them  in  a  good,  thrifty, 
p-owing  condition.  During  the  winter  months  they  are  fed  on  corn, 
vith  occasional!}^  some  oats,  mill  stuff,  rice  polish,  etc.  While  on 
ilfalfa  pasture  they  receive  very  little  grain,  generally  not  over  1 
jound  of  grain  to  each  hundred  pounds  the  animal  weighs.  As  the 
Lime  for  fattening  approaches,  the  hogs  that  are  to  be  killed  have 
bheir  allowance  increased  until  they  are  on  nearly  a  full  grain  ration, 
rhey  are  then  taken  from  the  pasture  and  kept  in  the  feeding  pens 
and  fed  all  the  corn  they  will  consume  without  waste. 

When  ready  to  kill,  the  hogs  are  sold  alive  to  the  plantation.  As 
the  quantity  of  meat  produced  has  never  exceeded  that  required  for 
the  rations  supplied  to  the  plantation  labor,  all  the  finished  animals 
have  each  year  been  turned  over  to  the  plantation  and  the  farm 
credited  with  the  amount  they  would  have  brought  in  the  open 
market. 

In  discussing  the  methods  of  growing  and  handling  the  crops  each 
year's  work  has  been  dealt  with  separately.  This  was  thought  best 
to  bring  out  to  better  advantage  the  difficulties  attending  the  work  at 
Jie  beginning,  the  development  of  better  practices  of  tillage,  and  the 
tomparative  cost  of  producing  crops  imder  the  old  and  newer  methods. 
Phe  tables  following  the  discussion  of  each  year's  crops  represent 
•ctual  costs  based  on  daily  records  kept  by  Mr.  Munford. 

In  computing  the  cost  of  production  of  the  different  crops  the  cus- 
omary  wages  paid  to  day  labor  has  been  used  as  the  basis.  This  is  50 
;ents  a  day  for  a  man  and  the  same  amount  for  a  mule.  A  man,  two- 
lorse  team,  and  plow  or  harrow  cost  $1.50  a  day.  This  may  appear 
k  very  low  rate  to  some,  but  this  is  the  usual  rate  in  this  section 
■or  this  grade  of  labor.  While  most  of  the  work  was  performed  by 
lay  labor,  part  was  done  by  farm  hands  who  were  getting  $10  a 
nonth.  The  computations,  however,  were  all  based  on  the  rate  paid 
X)  day  laborers  and  no  reduction  was  made  for  the  cheaper  month 
[lands.  Since  all  the  work  was  done  by  labor  and  tools  hired  from 
the  plantation,  no  allowance  has  been  made  for  depreciation  in  value 
of  the  tools. 

In  determining  the  cost  of  keeping  the  hogs,  all  crops  fed  (pasture 
excepted)  have  been  charged  against  their  feed  bill  at  the  regular 
market  prices.  In  the  case  of  the  sorghum,  where  there  was  no 
market  price  by  which  to  be  guided,  a  charge  of  $2  per  ton  for  the 
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green  forage  was  made.  The  cost  of  producing  the  cowpeas  and  pea- 
nuts which  were  grazed  off  by  the  hogs  was  not  charged  against  them 
but  to  the  field  crop  account,  as  it  was  estimated  that  the  manurial 
vahi(^  of  these  crops  wouhl  offset  what  it  cost  to  produce  them. 

OPERATIONS  EOE  1904. 

The  acTeage  of  crops  grown  during  1904  is  as  follows:  Alfalfa,  17 
acr(»s;  corn  and  cowpeas,  24  acres:  cotton,  10  acres;  sorghum,  2 
acres;  and  melilotus,  10  acres.  All  the  land  had  been  in  cotton  the 
previous  yc^ar  and,  with  the  exceptiim  of  that  plant-ed  to  cotton  and 
sorglnnn  and  a  small  area  of  the  corn  land  which  was  too  wet  to  plow 
early,  had  been  plowed  during  the  early  winter.  This,  together  with 
th(»  fact  that  the  work  was  not  started  until  planting  time,  prevented 
the  giving  of  any  special  attention  to  the  breaking  of  the  land. 

ALFALFA. 

The  alfalfa  was  sown  in  two  fields  {A  and  B,  fig.  1),  of  7  and  10 
acres,  respectively.  In  preparing  for  planting,  the  land  previously 
plowed  was  diskc^d  each  way  and  then  harrowed  with  a  smoothing 
harrow.  The  seed  was  sown  broadcast  at  the  rate  of  25  pounds  to 
the  acre  and  lightly  covered  with  a  smoothing  harrow.  Previous  to 
sowing  the  sc(m1  an  application  of  200  pcmnds  of  cotton-seed  meal 
and  1 60  ])oun(ls  of  acid  |)hosphate  to  the  acre  was  made.  Field  A  was 
sown  March  19  and  field  B  March  24.  In  both  fields  an  almost 
perfect  stand  was  secur(»d. 

The  alfalfa  grew  rapidly  and  was  cut  (m  June  13,  field  ^1  yielding* 
total  of  7,000  ])ounds  of  cured  hay,  or  1 ,000  pounds  to  the  acre.  This 
field  was  then  fenced  off  and  from  July  14  to  September  1  furnished 
pastiu'ag(*  for  o7  head  of  hogs.  This  munber  of  animals  was  not  suffi- 
cient to  keep  down  th(»  growth,  however,  so  it  was  necessary  to  cut 
th(^  alfalfa  again  on  August  17,  when  a  yield  of  1,061  pounds  of  hay 
to  the  acre  was  siM'ured.  Kiehl  B  was  cut  three  times  during  the 
season.  Tlie  first  cut  ling,  rFune  13,  gave  a  yield  of  700  pcmnds  of  hay 
to  the  acre;  the  second,  August  4,  2,374  pounds;  and  the  third,  Sep- 
tember 1<),  1,112  pounds,  a  total  yield  of  4,186  pounds  of  hay  t<)  the 
acTc,  all  secured  within  five  mcmths  after  sowing  the  seed. 

CORN. 

The  corn  land  (fields  .1'  and  (\  fig.  1),  with  the  exception  of  a  small, 

»w,  wet  area  in  A'  {a,  fig.  4),  had  been  bedded  into  rows  3J  feet 

>«rt  in  the  manner  custonuiry  to  the  region.     These  beds  were  nm 

-)ver  with  a  smoothing  harrow  and  the  corn  planted  April  6  with  a 

one-horse  planter.     The  low,  wet  area  in  A^  was  broken  with  a  two- 

'>rse  turn  plow  earlv  in  April,  disked  once  each  way,  thoroughly  har- 
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ed  with  a  smoothing  harrow,  and  planted  April  24.     Tlie  variety 

Qted  in  both  cases  was  Cocke's  Prolific.     The  first  week  in  May 

ton-seed  meal  at  the  rate  of  200  pounds  to  the  acre  was  applied  at 

side  of   each  row  with  a  one-horse  fertilizer  distribut^er.     Four 

shallow  cultivations 
with  sweeps  were 
given — one  in  April, 
two  in  May,  and  one 
in  June.  At  the  last 
cultivation  cowpeas 
were  sown  ahead  of 
the  cultivators  at  the 
rate  of  IJ  bushels  to 
the  acre. 

The  com  was  cut 
by  hand  August  16 
to  26  and  set  up  in 
shocks  containing 

10.  4.  -Diagram  of  farm,  showing  arrangement  of  fields  in  1905.        oKmit     c^^v^inf -v^     Viilla 

-'h.     In  October  the  ears  were  snapped  from  the  stalks,  and  both 

un  and  stover  were  hauled  to  the  bam  and  stored.     The  total  yield 

•  the  24  acres  was  490  bushels,  or  a  fraction  over  20  bushels  to  the 

re. 

Forty  bushels  ot  the  peas  were  picked  and  saved  for  the  next  year's 

id,  and  the  rest  were  grazed  off  by  the  hogs. 

COTTON. 

The  cotton  land  (field  G,  fig.  1)  was  plowed  into  4-foot  beds  the 
'Mx  part  of  February,  harrowed  with  a  smoothing  harrow,  and 
anted  March  30  to  April  4.  The  soil  on  this  field  averaged  a  Httle 
'Iter  than  the  rest  of  the  farm,  as  it  contained  more  bottom  land. 
le  variety  planted  was  Culpeper,  and  only  a  fair  stand  was  secured, 
^e  cultivations  and  three  hoeings  were  given  during  the  season, 
tie  cultivation  was  Avith  a  weeder,  the  rest  with  12  and  24  inch 
k'^eeps.  An  application  of  200  pounds  of  cotton-seed  meal  and  100 
>uiids  of  acid  phosphate  to  the  acre  w  as  made  at  the  side  of  each 
^  the  latter  part  of  May.  The  picking  began  September  22  and 
^ted  until  November  30.  The  total  yield  of  lint  was  2,650  pounds, 
265  pounds  to  the  acre,  and  the  total  yield  of  seed  was  8,350  pounds, 
^35  pounds  to  the  acre.  Considering  the  stand  secured  this  was  a 
"y  good  yield. 

MELUiOTXJS. 

l^he  melilotus  was  sown  primarily  as  a  soil  renovator.     The  land 
'Id  Z),  fig.  1),  which  had  been  plowed  in  December  of  the  previous 
sio 
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year,  was  run  over  once  with  a  disk  harrow  and  then  with  a  smoothing 
harrow.  Seed  of  Melilotus  alba  in  the  hull  was  sown  March  27  at  the 
rate  of  2  bushels  to  the  acre  and  covered  lightly  with  a  smoothing  har- 
row. An  excellent  stand  was  secured.  The  crop  was  mowed  twice 
diunng  the  season.  The  first  cutting,  April  22,  made  a  yield  of  1  ton 
of  cured  hay  to  the  acre,  and  the  second  cutting,  August  19,  made  a 
yield  of  almost  \\  tons  to  the  acre.  This  hay  was  of  fine  quality  and 
was  relished  bv  horses  and  mules. 

SOBGHTJM. 

Field  Ey  figure  1 ,  which  was  devoted  to  sorghum,  was  plowed  April 
20,  disked  once  each  way,  thoroughly  harrowed  with  a  smoothing  har- 
row, and  planted  April  24,  1  peck  of  seed  to  the  acre  being  sown  in 
drills  2  feet  apart.  The  variety  was  Early  Amber  cane.  T^o  cuhi- 
vat  ions  were  given  wit  h  15-inch  sweeps.  The  sorghum  was  utilized  as 
a  soiling  crop  for  hogs  from  September  1  to  October  15.  The  total 
yield  of  green  forage  was  estimated  at  16  tons. 

EEGEIPTS  AND  EXPEimiTUEES  FOE  1904. 

The  following  tables  (Tables  1 ,  2,  3,  and  4)  show  the  cost  of  produc- 
tion, receipts,  and  net  profit  for  each  crop  grown  in  1904.  Each  field 
is  considered  separately. 

Tablk  1. — (\KHt  ptT  acre  of  prodiwijig  ana  harvesting  crops,  1904- 
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pn^pnr-  \  planting,  and  ap- 
ing la  ml. .    and  re-      plying 

'  planting,     same. 


Cost  of  j  Cost  of  i  Total 
ciUtiva-  !    har-      cost 


tion  and 
hoeing. 


Alfalfa  (pasture^ . 
Alfalfa  (meadow) 

Corn 

CowiH^as 

Melilotus 

Sorphum 

Cotton 


$1.39 
l.O.) 
1.17 


2.r>0 
1.'20 


S4.n 

3.30 
.76  I 

2.0:) 

1.20 
.92 

1.96  , 


S2.47 
2.04 
2.15 


$2.08 


3.36 


3.25 
0  4.35 


I 


vest- 
ing. 


S1.03 
1.24 
1.16 
.37 
1.30 
4.00 
3.00 


acre. 


S9.00 
7.63 

7.32 

3.80 
10.  b7 
13.87 


n  Tncludes  pinning,  hflling,  and  niarkoting. 


Field. 


A. 


A'  and  C 

\'  and  ('. 

I) 

E 


r, 


I 


Table  2.     Crop  ifuld,  rosi,  and  returns  per  acre^  1904. 


A  rea . 

in 
acres. 


I 


10 
24 

24 

10 
•J 

10 


Crop. 


Alfalfa  (i)a slurp) . 
Alfalfa  (TTioadow') 


Corn. 


Cow 


Yield. 


Price 


l.(W  tons 

2.08  tons 

120.4  bu.  grain. 
10.r>Stonstovpr. 

'>40bu..  

2.23  tons 


■prti* 

Melilotus 

Sorghinn |  8  tons 

Cotton 72f».^lV^'^"^;--- 

\H;to lbs.  seed... 


112.00  ton 
12.00  ton 
.50  bu 
2.00  ton 


8.00  ton 
2.00  ton 

.07  A  Ih 
15.00  ton. 


'a  In  addition  to  pasture. 


b  Not  sold;  IcBpt  lor  saed. 
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Table  3. — Hog  record  for  1904. 


i  January  1, 1904: 

pigs,  and  shoats,  average  weight  75  pounds,  at  5 cents. 


•ought  in  August,  at  $20 

ought  in  September 

K>ught  in  October,  at  $20. 


$247.50 
25.00 
40.00 
40.00 
40.00 


[or  the  year, 
hogs  sold . . . 


392.50 
539.00 


Ct. 


over  lor  1905. 


$550.86 
502.50 


ofit, 


932.10  1    1,062.36 


130.26 


Table  4. — Summary  of  receipts  and  expenditures  for  1904. 


Crop. 


Area,  in 
acres. 


Dr. 


Alfalfa  (pasture) . 

Alfalfa  (meadow) 

/Com 

\Cowpeas 

Melilotus 

Soiv^um 

Cotton 


7 
10 


}      ^{ 


10 

2! 
10 


$63.00 
76.30 

175.68 
58.08 
38.00 
21.34 

138.70 


ofit  from  crops  on  63  acres. 


Hog  record. 


571. 10 


Cr.       Net  profits. 


a $86. 52 
249.  GO 
272.64 

"178.46" 

32.00 

263.10 


1,082.26 


$511.16 


id  January  1,  and  expenses. 
id  December  31,  and  sales . . 


ofit  from  h.oga 

net  profit  for  year 

x>flt  i)er  acre  (including  Bermuda  pasture) 


932.10 


1,062.36  i 


130.26 


641.42 


8.44 


a  In  addition  to  pustur*'. 


OPERATIONS  FOE  1905. 


3  beginning  of  the  year  1905  several  changes  were  made  in  the 
nent  of  the  fields.  (See  fig.  4.)  Wliile  it  was  still  impossible 
nto  full  operation  the  rotation  decided  upon,  the  arrange- 
the  fields  was  more  in  conformity  with  the  original  plans, 
orations  this  year  were  confined  to  the  52  acres  (exclusive 
lermuda  pasture),  but  as  there  were  some  thin,  galled  por- 
this  in  melilotus  (fig.  4,  «,  a,),  which  was  used  only  as  a  soil 
3r,  the  total  area  devoted  to  crops  was  only  50i  acres,  of 
acres  were  in  alfalfa  pasture,  10  acres  in  alfalfa  meadow,  22 
com  and  peas,  3. J  acres  in  sorghum,  and  8  acres  in  cowpeas. 
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ALFALFA. 

The  alfalfa  in  the  7-acre  field,  A,  was  again  utilized  for  pasture. 
On  March  28,  115  head  of  hogs  were  turned  on  this  field,  ami  on 
August  2,  8  more  animals  were  added.  The  pasturing  was  continued 
until  about  the  1st  of  October. 

In  the  meantime  it  was  found  necessary  to  mow  a  portion  of  the 
alfalfa  at  two  difTorent  times,  for,  as  in  the  previous  year,  the  number 
of  animals  was  not  sufficient  to  keep  the  crop  grazed  down.  The 
entrance  to  the  pasture  beinj::  at  the  northwest  comer  of  the  field  the 
hofi;s  kept  that  portion  grazed  much  closer  than  the  rest,  and  it  only 
re(iuire(l  one  mowing.  The  east  half  of  the  field  was  mowed  May  12, 
and  yii^lded  at  the  rate  of  2,066  pounds  of  hay  to  the  acre  for  the 
ar(»a  that  was  cut  over.  The  second  cutting  was  made  on  June  20, 
and  a  \icl(l  of  1,085  ])<)un(ls  to  the  acre  was  secured.  The  west  half 
of  th(»  1i<»l(l  was  cut  June  12,  tlie  yield  being  only  about  143  pounds  to 
th(»  acre. 

In  straightening  out  the  lines  between  the  different  fields,  portions 
of  what  were  included  in  ('  and  D  in  1904  were  added  to  B,  These 
areas  were  ])lowe(l  up  anil  seeded  to  alfalfa  in  March,  1905.  On  the 
area  7/",  fig.  4,  a  line  stand  was  secured,  but  for  some  reason  it  made 
but  little  growth  during  the  season.  This  may  have  resulted  from 
the  fact  that  the  land  was  broken  deeply  with  a  disk  plow  and  had 
not  settled  and  l)econie  iirin  before  the  alfalfa  was  sown.  The  area 
B'  was  too  wet  for  alfalfa,  and  as  the  land  was  badly  infested  M^ith 
Johnson  grass  the  young  seeding  was  practically  all  killed  out. 

Five  cuttings  in  fudd  B  were  secured  during  the  season  from  the 
seeding  of  th(*  previous  year,  the  first  and  second  being  much  heavier 
tlian  the  other  thn^e.  The  total  yield  of  hav  for  the  vear  was  4.7 
tons  to  the  acre. 

WINTER  BABLEY. 

Aft(»r  th(»  corn  stover  had  been  removed  from  fields  A'  and  Cin 
1901  the  land  was  broken  to  an  average  depth  of  8  inches  with  a 
disk  plow  and  was  sown  to  winter  barley  in  November.  The  plan 
was  to  utilize  this  crop  as  a  winter  pasture  for  the  hogs.  Owinfj  to 
the  lateness  of  sowing  and  the  very  dry  weather  which  prevailed 
during  November  and  December,  the  crop  never  made  a  satisfactory 
growth  and  was  of  little  or  no  use  as  a  pasture.  Could  it  have  been 
sown  a  month  or  so  (»arlier  there  is  no  doubt  that  a  large  amount  of 
grazing  would  have  been  secured,  as  it  made  a  very  rapid  growth  in 
tlu'  s|)ring  after  tlu*  weather  moderated.  In  March  this  barley  was 
plowed  under  with  a  two-horse  turn  plow  and  the  land  prepared  for 
corn. 

:U0 
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CORN. 

The  method  followed  in  preparing  the  land  for  com  differed  mate- 
rially from  that  of  the  previpus  year.  This  year  the  land  in  field  D 
was  thoroughly  broken  vAih.  a  disk  plow  to  an  average  depth  of  8 
inches,  that  in  fields  A'  and  C  having  been  thus  broken  in  preparation 
for  the  barley.  The  hillside  ditches  (fig.  2)  were  all  plowed  and  har- 
rowed down  imtil  little  evidence  of  them  remained.  After  breaking, 
the  land  was  thoroughly  harrowed  with  a  smoothing  harrow.  Instead 
of  running  the  rows  with  the  contour  of  the  land,  as  is  the  usual  prao- 
tic^e  in  this  section,  the  fields  were  marked  off  in  rows  3  feet  apart 
each  way  and  the  com  planted  in  the  check.  The  dates  of  planting 
ranged  from  April  3  to  11,  the  variety  planted  being  Tennessee  Red 
Cob.  Cutworms  greatly  damaged  the  stand  in  field  A' ,  making  sev- 
eral replantings  necessary,  and  completely  ruined  that  in  field  C,  so 
that  the  latter  field  had  to  be  disked,  harrowed,  and  replanted  on 
May  30  and  31.  These  pests  gave  no  trouble  except  on  the  land 
where  the  barley  was  plowed  under.  Owing  to  the  lateness  of  this 
second  planting  in  field  C  a  large  eariy-maturing  variety  of  com 
known  as  Mexican  Jime  was  used. 

Four  cultivations  were  given.  The  first  was  with  a  weeder,  the 
second  and  third  with  12-inch  sweeps,  and  the  last  with  double 
sweeps.  The  latter  implement  consists  of  a  double  stock  to  which 
are  attached  two  sweeps,  one  10  and  the  other  14  inches  in  width. 
This  is  a  great  improvement  over  the  old-fashioned  wide  sweep  in 
that  it  is  easier  to  handle  and  leaves  the  ground  neariy  level. 

On  the  poorer  portions  of  fields  A'  and  D'  nitrate  of  soda  at  the 
rate  of  80  pounds  to  the  acre  was  applied  at  the  side  of  the  row  about 
the  middle  of  May.  The  first  week  in  June  cotton-seed  meal  at  the 
rate  of  100  poimds  to  the  acre  was  applied  in  a  dmilar  manner  to 
the  entire  crop  on  these  fields.  Field  C  received  an  application  of 
200  pounds  of  cotton-seed  meal  to  the  acre  the  first  week  in  July. 

The  corn  was  harvested  in  the  same  manner  as  was  the  1904  crop. 
The  yields  of  com  (all  preceded  by  cowpeas  or  melilotus)  for  the 
different  fields  were  as  follows:  A\  112  bushels,  or  24.89  bushels  to 
the  acre;  C,  137  bushels,  or  19.42  bushels  to  the  acre;  and  D* ,  331 
bushels,  or  31.52  bushels  to  the  acre.  The  uneven  stand  in  field  A'^ 
resulting  from  the  frequent  replantings,  and  the  fact  that  the  Mexican 
June  variety  proved  to  be  a  comparatively  Ught  producer  accoimt 
for  the  relatively  low  yield  from  fields  A'  and  0. 

COWPEAS. 

The  latter  part  of  June  field  D  was  thoroughly  pulverized  with  a 
disk  harrow,  and  it  was  sown  to  cowpeas  on  July  5,  If  bushels  of 
seed  being  used  to  the  acre.     Foiu:  acres  of  these  cowpeas  were  ' 
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for  hay  August  23,  and  a  yield  of  4.49  tons  was  secured.  The  re- 
mainder of  the  peas  was  grazed  off  by  hogs  and  plowed  under  for 
fertilizer. 

SOBGHUIC. 

Field  E  was  somewhat  enlarged  in  1905  and  again  sown  to  Early 
Amber  sorghum.  The  method  of  preparing  the  land  for  planting, 
the  cultivation,  and  the  harvesting  were  the  same  as  practiced  in 
1904.  The  yield  was  rather  light,  being  only  13.12  tons  of  green 
forage  for  the  entire  field,  or  3.76  tons  to  the  acre.  This  light  yield 
was  undoubtedly  the  result  of  planting  sorghum  after  sorghum,  a 
practice  which  will  be  guarded  against  in  the  future. 

EEGEIFTS   AND   EXPENDITUEES   FOE    1905. 

Tables  5,  f),  7,  and  8  show  the  cost  of  production,  receipts,  and 
net  profit  for  each  crop  grown  in  1905,  each  field  being  considered 
separately. 

Table  5. — Cost  per  acre  of  producing  and  harvesting  crops,  1905. 


Field. 


A 

B 

A'  .'in.l  (\ 

A' 

A' 

(' 


D. 
E. 


I  Area,  in 
acres. 


Crop. 


10 

U).\ 

lOii 

8  ■ 

3ii 


Alfalfa  (pasture;^ . 
Alfalfa  (meadow) 

Winter  barley 

Corn 

Cowpt»as 

June  corn 

Cowpea.s 

Com 

Cowpeas 

Sorghum 


I  Cost  of 
seed, 
[ne      planting, 
"*^-       and  re- 
planting. 


Cost  of 
prepar- 
ing 
land. 


SI. 48 
3.52 


1.78 
'2.'2i 


1.12 
2.21 


a  SO. 02 

a. 59 

1.29 

1.75 

6.11 

.82 

1.25 

.70 

.11 

.24 

1.26 


Cost  of 
fertilizer 
and  ap- 
plying 
same. 


S3.73 


2.41 

"s.'ss 


Cost  of 
cultiva- 
tion and 

hoeing. 


Cost  of 
harvest- 
ing. 


SI. 50 


1.45 
i.'33 


1.12 


S0.41 
3.90 


2.71 


3.08 


.48 
3.39 


Total 
cost. 


$1.03 
4.49 
2.77 

13.21 

.11 

8.47 

1.25 

11.17 

.11 

1.84 


a  Cost  of  resowing  thin  spots. 


6  Cost  of  labor  in  sowing  seed. 


Field. 


A 

B 

A'  Jind  (" 


A' 

A' 
C. 
C. 


D'. 

D'. 
D. 
E. 


Tabi-k  i\.-  Crop  yield,  cost,  aiul  returns  per  acre,  1905. 


Area. 

in 
acres. 


Crop. 


Yield. 


Price. 


7       Alfalfa  (pa.'^tu re  1     0.813ton ;  S12.00 ton... 

10       Alfalfa  (meadow)    4. ♦i97  tons '     12.00ton... 

11. i      Winter  barley 

41     p,,_  *        1/24. 89  bu.  grain .oObu... 

■*-■  ,  ^    "^ \  1  ton  stover 2. 00  ton... 

4J     Cowpeas , ' 

7       .Jun<»coni iy.58l>u ,        .oObu... 

7  Cowpeas 

loi      r'/^m  '/31. 52  bu.  grain 1        .50bu... 

^"^  ,  ^^^ \  1  ton  stover '      2.00  ton... 

lOi     Cowpeas 

8  , do. 6 1      .5()ton I    12.00ton... 

3.J     Sorghum 3.  74  tons 2. 00  ton... 


Gross 
returns. 


S9.75 
56.36 


12.45 
2.00 


9.79 


15.76 
2.00 


6.72 
7.48 


Cost. 


SI.  03 
4.49 
2.77 

13.21 

.n 

8.47 
1.25 

11.17 

.n 

1.84 
7.98 


Net  re- 
turns. 


ass.  72 
51.8' 


I 


1.24 


1.32 
6.» 


a  In  addition  to  pasture. 

b  Only  4  iicres  cut  for  liay,  the  remainder  being  pastured  and  plowed  under. 

f  Loss. 
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Table  7. — Hog  record  for  1905. 


Dr. 


Cr. 


s  on  hand  January  1, 1905: 

Iboar ......I      $25.00 

9  80W8,atS25 225.00 

60.00 

202.50 

133.00 

40.00 

20.00 


5cdlts,atS10. 

{1  snoats  and  pigs,  average  weight  50  ponnds,  at  5  cents. 

1  sow  bought  in  February 

1  sow  bought  in  November 

1  sow  bought  in  November 


90 

t  of  feed  for  the  year. . . 

eipts  for  hogs  sold 

bogs  kept  over  for  1906. 


Total 

Net  profit. 


095.50 
551.44 


1,246.94 


$772.78 
090.50 


1,463.28 


216.34 


Table  8. — Summary  of  receipts  and  expenditures  for  1905. 


Field. 


aide. 


Area  in 
acres. 


I 


Alfalfa  (pasture) . 

Alfalfa  (meadow) 

Winter  barley  & . . 
fCom. 
ICowpeas  (pastured) 

iJime  com . 
Cowpeas  (pastured) 
Com. 
Ckywpeas  (pastured) 

Cowpeas  (nay  and  pasture) 
Soignum 


7 
10 

4J 


10^ 

8 
3J 


Net  profit  from  crops  on  50)  acres. 


Hc^  record. 


'  On  hand  January  1,  and  expenses. 
'  On  hand  December  31,  and  sales. . 


Dr. 


$7.21 
4190 
31.86 
59.44 
.50 
99.29 

8.75 
117.28 

1.15 
14.72 
27.93 


Cr. 


a$68.32 
561.60 


65.02 


68.32 


186.48 


63.76 
26.18 


37a  03 


1,246.94 


1,029.68 


Net 
profits. 


$666.65 


1,463.28 


Net  profit  from  hogs 

Total  net  profit  for  year 

Net  profit  per  acre  (including  Bermuda  pasture) 


2ia34 


872.90 


ia75 


a  In  addition  to  pasture. 


h  Winter  barley  was  followed  by  com  same  year. 


0PEEATI0H8  FOB  1906. 

^  1906  it  was  possible  for  the  first  time  to  divide  the  farm  into 
tnanent  fields  and  get  the  regular  rotation  of  alfalfa,  com,  and  peas 
rted.  Fields  A,  B,  0,  and  D,  figure  3,  will  now  be  devoted  to  this 
ation  until  each  field  has  been  in  alfalfa  for  two  years.  The  crop- 
g  system  will  then  be  changed  in  order  to  leave  the  alfalfa  for  a 
ger  period  before  breaking  it  up.  The  acreage  of  the  crops  this 
tr  was  alfalfa  pasture,  10  acres;  alfalfa  meadow,  10  acres;  c<mii 
1  peas,  24i  acres;  sorghum,  4^  acres;  and  peanuts,  3  acres. 
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CORN. 

Figure  3  shows  the  arrangement  of  the  fields  for  1906.  Fields  A 
and  D  were  planted  in  corn.  Part  of  field  A  was  in  com  and  peas 
in  1905,  while  the  rest  had  betn  in  alfalfa  pasture  two  years.  That 
portion  of  field  A  which  had  been  in  alfalfa  pasture  for  two  years 
was  broken  with  a  disk  plow  to  an  average  depth  of  8  inches  in 
November,  1905.  The  continued  pasturing  had  packed  the  ground 
so  that  it  was  ver}^  hard  in  places  and  exceedingly  difficult  to  break; 
consequently,  portions  of  the  field  were  not  plowed  satisfactorily. 
Early  in  April  the  Und  was  rebroken  to  a  depth  of  5  inches  with 
two-horse  turn  plows  and  harrowed  twice  with  a  smoothing  harrow. 
The  remainder  of  field  A  and  all  of  field  D  were  broken  with  a 
disk  plow. 

The  corn  was  planted  April  12  to  18  with  a  check-row  planter. 
The  rows  were  4  feet  apart  each  way,  and  from  3  to  4  grains  were 
dropped  to  the  hill.  Tennessee  Red  Cob  was  the  variety  planted. 
The  corn  was  tliinned  to  two  stalks  in  the  hill.  The  stand  in  field 
A  was  quite  badly  injured  by  cutworms,  which  made  several  replant- 
ings  necessary.  Tliis,  together  with  the  extra  breaking,  greatly 
increased  the  cost  of  production. 

The  east  end  of  field  A,  which  was  in  com  in  1905,  was  given  a 
dressing  of  about  4,225  pounds  of  stable  manure  to  the  acre  previous 
to  the  breaking  of  the  land.  Early  in  June  the  w^hole  of  field  A 
received  an  application  of  75  pounds  of  nitrate  of  soda  to  the  acre. 
Later,  125  pounds  to  the  acre  of  a  mixture  of  400  pounds  of  acid  phos- 
phate, 25  pounds  of  kainit,  and  100  pounds  of  cotton-seed  meal  were 
applied.  Field  D  received  a  similar  quantity  of  this  mixture  and  50 
pounds  of  nitrate  of  soda  to  the  acre. 

In  harvesting,  the  yields  on  the  two  different  portions  of  field  A 
were  kept  separate  in  order  to  note  the  fertilizing  effect  of  the  alfalfa 
on  the  cro]).  The  east  j)ortion  of  the  field,  which  had  been  in  com 
and  peas  th(^  year  previous  and  had  received  a  good  appUcation  of 
stable  manure  this  y(iar,  made  a  yield  of  32^^  bushels  to  the  acre. 
The  rest  of  the  field,  which  had  been  in  alfalfa  for  two  years,  made 
a  yield  of  45  bushels  to  the  acre — a  fraction  over  12  bushels  per  acre 
in  favor  of  the  alfalfa  land.  Field  D  yielded  at  the  rate  of  33tV 
bushels  to  the  acre. 

ALFALFA. 

Field  B,  which  had  been  in  alfalfa  meadow  for  two  years,  was 
utilized  for  hog  pasture  in  1906.  Ninety-three  head  of  hogs  were 
pastured  on  the  field  from  March  30  until  November  4.  The  west 
end  of  the  field  was  cut  for  hay  twice  during  the  season  and  the  east 
end  three  times.     The  yield  from  these  cuttings  was  24,285  pounds, 

l\  tons  per  acre. 
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Field  O  was  sown  to  alfalfa  this  year.  The  land  was  broken 
.eeply  A^ith  a  disk  plow  in  November,  turning  under  the  com  stubble 
nd  cowpeas  that  had  been  grazed  off,  and  then  put  in  fine  condition 
riith  a  smoothing  harrow  early  in  February.  Previous  to  the  break- 
Qg  of  the  land^  stable  manure  at  the  rate  of  7  tons  to  the  acre  was 
applied  on  the  poorer  parts  of  the  field.  The  seed  was  sown  broad- 
jast  at  the  rate  of  20  pounds  to  the  acre  the  1st  of  March  and  lightly 
covered  with  a  smoothing  harrow.  A  perfect  stand  was  secured. 
Three  cuttings  were  made  during  the  season.  The  total  yield  of 
3ured  hay  secured  was  43,750  pounds,  or  2\  tons  to  the  acre. 

SOBGHTJM. 

Field  £*',  figure  3,  formerly  a  part  of  field  2),  which  was  in  melilotus 
and  cowpeas  in  1905,  was  this  year  planted  to  sorghum.  The  land  was 
prepared  as  for  com  the  latter  part  of  January.  The  seed  was 
drilled  in  rows  3  feet  apart  May  9,  1  peck  of  Amber  cane  seed  to  the 
acre  being  used.  Thorough  cultivation  with  double  sweeps  was 
given.  The  feeding  of  the  gi^een  sorghum  to  the  hogs  began  July  7 
and  continued  until  September  19.  The  total  yield  of  green  forage 
was  a  little  less  than  34  tons,  or  more  than  7  J  tons  to  the  acre. 

PEANUTS. 

Peanuts  were  planted  on  field  E,  The  land  was  broken  with  a 
disk  plow  the  latter  part  of  March  and  thoroughly  harrowed  with 
both  disk  and  smoothing  harrows.  Planting  was  done  May  10  to  14, 
\\  bushels  of  nuts  in  hulls  being  used  to  the  acre.  The  rows  were  3 
feet  apart.  The  stand  secured  was  poor,  and  the  crop  does  not  seem 
to  do  well  on  the  type  of  soil  in  this  field  (Houston  black  clay).  As  the 
hogs  were  allowed  to  do  the  harvesting,  none  of  the  nuts  were  saved; 
consequently,  no  record  of  the  yield  was  obtained. 

RECEIPTS  AND  EXFENDITTJRES  FOE  1906. 

Tables  9,  10,  11,  and  12  show  the  cost  of  production,  receipts,  and 
net  profit  for  each  crop  grown  in  1906,  each  field  being  considered 
separately. 

Table  9. — Co%i  "per  acre  of  producing  and  harvesting  cropSf  1906. 


Field. 


A 

A. 

5- 


Area.  in 
acres. 


12 
12 
10 
10 


Crop. 


Corn 

Cowpeas 

Alfalfa  (pasture) 

AJfaiXa 

Com 

Cowpeas 

Sorghum 

Peanuts 


Cost  of 
prepar- 
ing land. 


U63 


2.40 
1.79 


3.53 
1.25 


Cost  of 

EfOOUf 

planting, 
and  re- 
planting. 


11.34 
2.91 


4.68 
.51 

2.68 
.52 

aoo 


Cost  of 

fertUiz- 

ers  and 

applying 

same. 


13.48 


2.57 
2.54 


Cost  of 
cultiva- 
tion and 

hoeing. 


$1.16 


2  03 


.92 
5.06 


Cost  of 
harvest- 
ing. 


$0.97 


1.29 

1.58 

.63 


2.80 


Total 
cost. 


$11.58 
2.91 
1.29 
11.23 
7.50 
2.68 
7.77 
9.31 


$10 


22 


Table  10. — Crop  yield,  cost,  and  returns  per  acre,  1906. 


Field. 

Area,  in                  ^ 
acres.  ,                 v.iwp. 

Yield. 

Prloe. 

QroM 
returns. 

^^'     tana. 

A 

12  1  Com 

39.^  bu 

•0.50  bu 

110.83 

tll.»         l»-2S 

A 

12     Cowpeas 

101 

B 

10     Alfaua  (pasture) 

10     Alfa  fa  (meadow) 

124  Com 

L214tonB.. 

2. 187  tons.. 

33.72bu 

12. 00  ton 

12.00  ton.... 
.50bu 

14.57 
26.34 
16.86 

.  1.29 

11.23 

7.51 

%m 

7.TI 
9.31 

•lis 

C 

D 

tl&l 
9.S 

D 

12     CowDoaa 

K 

4    Sonfnum 

7.55  tons... 

2.00  ton 

15.10 

7.S 

E' 

3  '  Peanuts 

i                                    1 

1 

1 

1 

"  In  addition  to  pasture. 


b  Seeded  in  March,  1906. 


Table  11.— Hog  record  for  1906. 


Hogs  on  hand  January  1,  1906: 

1  boar 

1  sow  (pure-bpod  Borkahire) 

9  sows,  at  S25 

5  sows,  at  $15 

93  shoHts  and  pigs,  average*  weight  oO  pounds,  at  5  cents. 
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Cost  of  feed  for  the  year  (estiTuated) 

90  hogs  kept  over  for  1907 

Receipts  for  hogs  sold 


Total 
N«*t  profit . . 


Dr. 


S25.00 
133.00 
225.00 
75.00 
232. SO 


GtB.SO 
954.85 


1.645.35 


Or. 


S777.S 

i.mso 


Table  12.— Summary  of  receipts  and  expenditures  for  1906. 


Field. 


Crop. 


.  /Com 

'  \Cown€jis  (pastured) 

B Alfalfa  (pasture) 

(' Alfalfa  (meadow) . . . 

J  J  fCom. 


fC( 

l(V)\vT)e}i8  (pastured) 
K I  Sorgnum 


K' !  Peanuts . 


\«'t  jjfoflt  from  crops  on  .72  acres, 


Hog  record. 


lion's  on  hand  January  1.  and  expenses 
Hoj'H  on  hand  I)4XH>mb<r  31,  and  sales.. 


Net  iirofit  from  hogw 

Tol  ai  TH'i  profits  for  y»»jtr 

N*'t  profit  jM'r  Hcre  (inclnding  Hennnda  pasture) 


Area,  in 
acres. 


}    -{ 


10 
10  . 

i2ii{ 

3  I 


Dr. 


1138.96 
34.92 
12:00 
112.30 
93.87 
33.50 
34.9«'> 
27.93 

480.  M 


Cr. 

1237.96  ' 


a  145. 70 

b  262. 40 

21a  75 


«4. 70  I 


1,645.35 


2. 016. 75 


profits. 


$435.42 


871.49 


I 


a  In  addition  to  value  of  pastun;. 


b  Seeded  in  March,  1006. 
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PTTTTTEE  PLANS. 

As  preTiously  mentioned,  the  present  rotation  will  be  run  only 
til  a  crop  of  alfalfa  has  been  plowed  under  on  each  field.  After 
it  a  cropping  system  will  be  planned  which  will  allow  the  alfalfa 
remain  three  or  four  years  before  it  is  broken  up.  This  will  prob- 
ly  necessitate  bringing  field  E  into  the  regular  rotation  and  taking 
an  additional  field  for  growing  sorghum,  etc.  A  five-year  rota- 
n  of  alfalfa,  com,  and  cowpeas  can  then  be  adopted.  The  alfalfa 
1  be  left  on  the  field  three  years,  two  years  for  meadow  and  one 
iT  for  pasture.  It  will  then  be  broken  up  and  put  in  com  and 
¥peas  for  two  years. 
3ne  of  the  greatest  drawbacks  to  the  present  system  is  the  lack  of 

abundance  of  pasturage  from  the  middle  of  December  to  the 
ddle  of  March.  Plenty  of  grazing  at  this  time  of  the  year  would 
latly  lessen  the  quantity  of  grain  required  for  wintering  the  ani- 
is  that  are  kept  over,  and  this  would  correspondingly  reduce  the 
it  of  pork  production.  To  meet  this  demand  for  winter  grazing  an 
litional  area  of  10  acres  was  added  to  the  farm  in  the  fall  of  1906. 
is  was  very  poor  worn-out  land  which  had  not  been  cropped  for 
eral  years.  It  will  be  used  almost  exclusively  for  growing  annual 
iture  crops.  Rye  was  sown  on  this  field  in  September.  This  will  be 
d  for  pasture  until  spring,  then  plowed  under,  and  the  land  planted 
cowpeas  and  peanuts.  Part  of  the  cowpeas  will  be  harvested  for 
d,  and  the  remainder,  together  with  the  peanuts,  will  be  grazed 

by  the  hogs.  Vetch  was  sown  with  the  rye  on  1  acre  of  this 
d.  If  this  crop  succeeds  it  will  be  sown  with  the  rye  in  the 
ire  field  in  the  autumn.  This  plan  of  cropping  will  be  continued 
;il  the  land  becomes  sufficiently  fertile  to  grow  a  greater  variety  of 
ps. 

CONCLUSION. 

["he  results  of  the  three  years^  work  indicate  quite  clearly  that  this 
thod  of  diversified  farming  can  be  made  profitable  throughout  the 
ithem  States  in  regions  where  alfalfa  can  be  grown  successfully, 
rhe  average  net  profit  per  acre  for  the  three  years  is  $11.37.  This 
or  the  whole  farm,  including  the  Bermuda  pasture,  which  was  used 
y  little.  This,  however,  does  not  allow  for  any  rent  of  land.  If 
an  acre  were  deducted  for  rental,  the  profit  would  be  cut  to  $8.37 
acre.  While  this  might  seem  rather  low  on  land  valued  at  $150 
1200  an  acre,  still  it  is  over  41  per  cent  on  the  $20  an  acre  valua- 
1  placed  on  the  land  described.  It  must  also  be  remembered  that 
ing  these  three  years  more  attention  was  given  to  increasing  the 
iility  of  the  land  and  getting  it  in  a  good  state  of  cultivation  than 
tecuring  large  yields.  The  work  of  increasing  the  depth  to  which 
tio 
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th<*  lainl  is  broken,  ])l<)\vin<]^  down  the  hillside  ditches,  etc..  ad'ied 
niutiTially  to  the  rost  of  production  and  correspondin^h'  reduced  the 
pnrfits.  For  example,  alfiilfa  has  been  used  in  a  short  rotation.  \Nhich 
allows  it  to  stand  only  two  years.  AMiile  tliis  suits  the  purpose  «»far 
as  soil  improvement  is  concerned,  it  does  not  show  to  best  advantjise 
til*'  possi])ilities  of  alfalfa  as  a  profitable  hay  crop.  The  retiuns  from 
fu'ld  B  in  1005,  when  a  net  ])rofit  of  over  S51  per  ac;e  was  realized  frum 
this  field,  {^v(;  some  idea  of  what  may  be  expected  when  the  pri>- 
duct  ion  of  alfalfa  hay  becomes  one  of  the  features  of  the  farm.  This 
was  onlv  the  second  vear  for  the  alfalfa  on  that  field,  and  it  would 
no  doubt  have  j^iven  even  better  returns  the  third  and  fourth  years. 

In  connection  with  the  alfalfa  work,  it  has  developed  that  the 
bn)wn  and  reddish  brown  soils  are  not  nearly  so  well  adapted  to  this 
cro[)  as  the  l)lack  and  ^ray  soils.  As  a  rule,  no  trouble  is  experienced 
in  ^ettin^  a  stand  on  the  latter  soils,  wliile  it  is  frequently  xery  ditfi- 
ciilt  to  secure  a  ywrfect  stand  on  the  former.  This  is  due  in  part  to 
tlie  fact  that  crab-j^rass  is  persistent  on  the  brown  and  reddish  brcmii 
soils. 

It  is  to  be  re^*ett(;(l  tliat  weights  could  not  have  been  taken  to 
show  tlic  actual  grains  nnide  by  the  hoj:^  while  on  the  alfalfa  pasture. 
Willie  they  throve  and  made  ^ood  grains  on  this  pasture,  there  are  no 
data  to  deternjine  its  actual  value  as  a  meat  producer.  The  results 
f<ir  MKM),  liowever,  show  that  a  well-set  alfalfa  field  the  second  year 
from  sowing'  will  furnish  pasture  for  12  to  15  head  of  hogs  to  the  acre 
for  six  months  say,  from  the  1st  of  April  to  the  1st  of  October — and 
at  t  lie  same  tim<*  produce  1  \  tons  of  hay  to  the  acre.  Of  coiu-se.  if  no 
hav  were  cut  a  few  nu)re  animals  mi^ht  be  ^azed,  but  as  the  moving 
improves  the  |)asture  this  ])lan  is  to  be  preferred  to  pasturing  enough 
ho;rs  to  keep  the  alfalfa  <i:razed  close  all  the  time. 

()\w  nf  tlie  most  interostin<:  thin<::s  brought  out  in  the  records  of 
the  corn  j)ro(lu('ti<>n  is  the  difTerence  in  the  cost  of  cultivaticm  and 
hoeing  under  the  diU'erent  methods  ])racticed.  The  first  year,  when 
the  rows  were  laid  out  with  the  c<mtour  of  the  land  and  cultivated 
only  one  way,  the  cost  of  cultivation  averaged  $1.38  per  acre  and  the 
cost  of  hoeing  70  cents  per  acre.  In  1005  and  1006,  when  the  corn 
was  check-rowed  and  cultivated  l)oth  ways,  the  average  cost  of  cul- 
tivation an<l  lioein;;  was  reduced  to  SI. 10  and  21  cents,  respectively.. 
u  >avin;^  of  *J0  per  ci'nt  in  the  cost  of  cultivation  and  70  i>er  cent  in 
^\n\  <-osi   of  lioeinjj;.     Practically  all  Ihe  hoeing  necessary  under  the 

leck-row    metliod    was    wliere    the    old   hillside   ditches   had   been, 
re  the  Johnson  grass  had  gained  a  foothold  and  gave  consider- 

de  trouble. 
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TJ.  S.  Department  or  Agriculture, 

Office  of  Public  Roads, 

Wmhington,  D.  C,  September  27,  mi. 
Sir:  I  have  the  honor  to  transmit  for  your  approval  a  manuscript 
containino^  the  resuUs  of  investigations  made  by  this  Office  on  the 
mixture  of  sand  and  ehiy  for  the  improvement  of  roads,  and  upon 
the  utilization  of  clay  for  road  construction  by  burning.  Most  of  the 
material  contained  therein  has  already  been  published  in  Bulletin 
Xo.  27  of  this  Office,  hut  the  «:reat  increase  in  the  demand  for  reli- 
able  information  uj)on  the  construction  of  sand-clay  and  burnt-clay 
roads  makes  the  publication  of  a  bulletin  for  wide  distribution  ad- 
visable. I  respectfully  recommend,  therefore,  that  this  manuscript 
be  published  as  a  Farmers'  Bulletin. 
Kespect  fully. 


LooAN  Waller  Page, 

Director. 


Hon.  James  Wilson, 

Secretm^  of  Agriculture. 
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SAND-CLAY  AND  BURNT-CLAY  ROADS. 


INTRODUCTION. 

Natural  sand-clay  roads  may  frequently  be  found  in  localities 
where  the  soil  contains  the  right  proportions  of  sand  and  clay. 
In  sections  of  the  country  where  the  prevailing  subsoil  is  composed 
entirely  of  clay,  or,  on  the  other  hand,  is  of  an  extremely  sandy  char- 
acter, these  materials  may  be  properly  mixed  so  as  to  overcome  as  fai* 
as  possible  the  objectionable  features  of  each.  The  mixing  of  sand 
and  clay  as  a  form  of  road  construction  has  received  careful  study 
and  is  of  great  importance,  especially  to  the  Atlantic  and  Gulf  States, 
where  throughout  large  areas  sand  and  clay  are  practically  the  only 
materials  available  for  road  building. 

One  of  the  objects  of  this  bulletin  is  to  give  some  account  of  the 
commonly  observed  physical  characteristics  of  clays  and  sands  as  an 
aid  to  the  use  of  these  materials  for  constructing  roads.  It  must  be 
remembered,  how^ever,  that  the  great  variation  in  the  physical  proper- 
ties of  clay  makes  it  difficult  to  give  definite  rules,  which  shall  be 
general  in  their  nature,  for  the  mixing  and  application  of  this 
material. 

It  may  safely  be  said  that  the  construction  of  sand-clay  roads  in  the 
Southern  States  has  passed  the  experimental  stage.  It  has  been 
proved  that  they  are  well  adapted  for  light  traffic,  and  are  less  noisy, 
less  dusty,  and  more  resilient  than  the  average  macadam  road.  Even 
under  heavy  traffic  they  have  proved  to  a  great  extent  satisfactory. 
There  are  sand-clay  roads  in  the  South  Atlantic  and  Gulf  States  over 
which  heavy  loads  of  cotton  and  other  farm  products  are  hauled 
throughout  the  year,  with  but  little  resulting  damage.  When  the 
cheapness  of  this  kind  of  construction  is  considered,  it  will  be  seen 
that  for  certain  localities,  at  least,  it  is  preferable  to  macadam.  In 
all  cases  a  mixture  of  sand  and  clay  is  better  than  either  material 
alone,  except  perhaps  where  it  is  impossible  to  drain  a  sandy  road, 
and,  in  consequence,  it  is  always  wet.  Very  little,  if  any,  clay  should 
\ye  used  in  this  case,  for  the  water  acts  as  a  binder  and  the  sand 
remains  firm. 

In  some  sections  of  the  country  the  only  available  material  from 
which  roads  can  be  constructed  is  clay.  To  meet  this  condition 
the  Office  of  Public  Roads  has  made  experiments  in  the  so-called 
"gumbo"  district  of  the  lower  Mississippi  Valley,  in  burning  the 
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clay  along  the  entire  length  of  the  road.  By  burning  clay,  even  at 
a  moderate  heat,  its  well-known  sticky  or  plastic  quality  is  destroyed, 
so  that  even  in  the  wettest  weather  it  will  bear  traffic.  If  the  day  is 
fired  along  the  entire  length  of  the  road,  the  cost  of  hauling  it  is 
avoided,  and  at  the  same  time  the  advantage  is  gained  of  burning  the 
foundation  of  the  road  as  well  as  the  material  to  be  placed  upon  it. 

PHYSICAL  PROPERTIES  OF  SAHD  AND  OP  CLAY. 

The  mineral  known  as  quartz,  which  is  composed  of  silica,  is  found 
abundantly  in  all  parts  of  the  earth.  When  consolidated  by  heat  and 
pressure  into  great  masses  of  rock  it  is  known  as  quartzite,  and  it 
also  aj^pears  as  an  important  constituent  of  many  different  kinds  of 
rock.  'When  quartzite  is  disintegrated  by  the  action  of  the  elements 
and  is  found  in  great  loose  masses,  composed  of  fine  and  more  or  less 
uniform  grains,  it  is  known  as  sand.  It  is  a  well-recognized  fact  that 
sand  lacks  binding  power,  and  on  drying  out  is  of  a  loose  and  unstable 
nature. 

Clay,  on  the  other  hand,  is  formed  by  the  decomposition  of  other 
minerals  which  go  to  make  up  the  structure  of  rocks.  The  origin  of 
all  clay  is  the  mineral  feldspar,  which,  under  the  action  of  water,  has 
been  gradually  leached  out  and  changed  into  clay.  The  particles  of 
clay  are  usually  much  finer  than  those  of  sand  and  are  frequently  car- 
ried by  running  water  some  distance  from  the  point  at  which  they 
wore  originally  formed,  where,  having  settled  as  a  sediment  on  the 
bottom,  they  form  deposits  which  are  known  as  sedimentary  clays. 
In  some  cases  where  huge  deposits  of  feldspathic  rock  have  been  disin- 
tegrated and  changed  by  the  action  of  water  in  place,  the  deposits 
are  known  as  residual  clavs. 

It  will  be  seen  from  this  that  clays  must  vary  both  in  texture  and 
composition.  Some  will  l)e  found  to  contain  as  much  as  75  per  cent 
of  sand,  while  others  are  extremely  fine  in  texture  and  entirely  with- 
out grit.  As  would  l)e  expected,  the  sedimentary  clays  are  usually 
finer  and  more  sticky  and  plastic  than  the  so-called  residual  clays. 

Th(»  two  properties  of  clays  which  are  of  the  greatest  importance 
from  the  standi)oint  of  road  building  are,  first,  plasticity,  and,  second, 
th(»  property  of  slaking  when  they  first  become  wet  after  having  been 
uncovercMl.  A  clay  is  called  plastic  w^hich  becomas  sticky  or  dough- 
like wlion  mixed  with  a  certain  amoimt  of  water,  so  that  it  can  bo 
molded  or  pressed  into  various  shapes  which  it  will  retain  even  after 
it  has  been  dric^l.  The  most  plastic  of  these  materials  are  known 
technically  as  "  ball  clays."  If  a  lump  of  such  a  clay  as  this  is 
immersed  in  water  it  will  usually  preserve  its  form  for  a  long  time. 

There  are  other  clays,  however,  which  will  immediately  fall  to 
pieces,  as  a  lump  of  quicklime  will  do  under  similar  oonditions.    This 
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is  known  to  be  due  to  the  very  rapid  absorption  of  water  into  the 
porous  structure  of  the  clay.  It  will  easily  be  seen  that  this  charac- 
teristic is  an  important  one  from  the  standpoint  of  the  road  builder, 
for  any  sort  of  agitation  will  cause  a  large  percentage  of  a  slaking 
clay  to  pass  into  suspension  in  water  and  form  a  thick  mud.  Non- 
slaking  clays,  although  they  are  very  sticky  when  wet,  do  not  so  read- 
ily mix  with  water.  It  stands  to  reason  that  the  slaking  clays  are 
usually  "  deep  seated,"  that  is  to  say,  they  will  be  found  below  the 
surface  of  the  ground.  Slaking  clays  are  more  easily  mixed  with 
other  materials  than  the  more  plastic  ball  clays,  and  this  is,  of  course, 
to  their  advantage  for  road  building.  On  the  other  hand,  they  are 
often  of  inferior  binding  power. 

There  is  still  another  physical  characteristic  of  clay  that  is  of  great 
importance  from  the  standpoint  of  road  building.  Some  clays  shrink 
when  dried,  which  leads  to  the  cracking  and  breaking  up  of  their 
surfaces.  This  shrinkage  is  the  measure  of  their  expansion,  and 
expansion  renders  the  sand-clay  composition  unstable.  Shrinkage 
would  do  no  harm  if  the  clay  would  stay  in  this  condition,  but  this  it 
does  not  do.  ^ATien  water,  removed  by  evaporation,  is  restored  to 
the  sand-clay  mixture,  its  entrance  is  accompanied  by  a  simultaneous 
expansion  which  causes  the  grains  of  sand  to  be  separated.  This 
property  can  not  be  overcome,  for  it  is  inherent  in  the  clay,  but  we 
can  in  some  measure  modify  its  effect  by  using  less  clay  in  the  com- 
position. This,  however,  will  weaken  the  road  and  dispose  it  to  break 
up  in  dry  weather. 

Before  attempting  to  construct  a  sand-clay  road  it  is  best  to  test 
the  material  in  the  neighborhood  in  order  to  secure  a  clay  having  the 
least  possible  shrinkage.  There  is  no  better  way  than  to  examine  the 
traveled  roadways.  In  almost  every  community  there  are  short  sec- 
tions of  natural  sand-clay  road  which  may  be  examined* 

THE  MIXING  OF  SAND  AND  CLAY. 

The  best  sand-clay  road  is  one  in  which  the  wearing  surface  is  com- 
posed of  grains  of  sand  in  contact  in  such  a  way  that  the  voids  or 
angular  spaces  between  the  grains  are  entirely  filled  with  clay,  which 
acts  as  a  binder.  Any  excess  of  clay  above  the  amount  necessary  to  fill 
the  voids  in  the  sand  is  detrimental.  If  a  small  section  taken  from 
the  surface  of  any  well-constructed  sand-clay  road  is  examined  with  a 
magnifying  glass,  the  condition  of  contact  which  exists  between  the 
grains  of  sand  and  the  small  proportion  of  clay  which  is  required  to 
fill  the  voids  may  be  seen.  ^Vherever  this  proper  condition  of  contact 
exists  for  a  few  inches  in  thickness  upon  the  surface  of  a  road,  it  will 
bear  comparatively  heavy  traffic  for  a  long  time,  even  when  the  sub- 
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soil  is  sand  or  day.    The  proper  mixture  tJi-  saturation  point  of  r\a\ 

and  Mind  can  easily  be  seen  by  referring  to  figure  1. 

All  the  experiment-!  that  have  been  made  by  this  Office  indicate  thai 
the  materials  should  not  be 
mixed  in  a  dry  state,  but  thit 
they  should  be  thoroughly  mix- 
ed and  puddled  with  water. 
It  makes  little  difference  br 
what  metliod  the  stirring  or 
mixing  is  done,  so  long  as  it  i? 
thorough  and  proper  propor- 
tions of  the  materials  are  ob- 
tained. If  an  excess  of  clav 
is  used  in  the  mixture,  as  shown 
in  figure  2,  the  grains  of  «ith1 
which  are  not  in  contact  art 
free  to  move  among  and  "pon 

i-i.i,  1.-  iiaj  iiiix.-i  will.  sHiid  i<j  ihe  poiot     each  Other,  yo  that  no  particle 
iif    KDfiiraii.m,    with    tLp    iiiiiiiiiar    mnd     pxp^s  more  resistance  to  pres- 
sure  than    if   the   entire   nia^ 
the  other  hand,  if  an  insufficient  amount 
'  will  lack  binding  power  and  will  soon 

which  have  been  used  to  obtain 
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lii'okeTi     unless     "tciiI     I'aiv     1-        *"'*""'  i'"""'"'  "'  ™°*''  '""  sraln>  noi  W" 
taken  in  Ihe  mixing.     The  bad 

effeds  of  limips  of  clay  in  «  sandy  siil>soil  and  the  effects  of  traffic  o" 
snch  a  niixtiiiv  an*  illnslnited  in  figuivs  :i  and  -i. 

Figure  S  shows  a  cross  section  of  a  road  into  which  lumps  of  elay 
have  heeii  worked,     FigiiH'  4  shows  the  displacement  of  these  ImnP^ 


^hen  subjected  to  the  prolonged  action  of  traffic,  and  the  resulting 
Pormation  of  deep  ruts  and  general  disintegration  of  the  surface. 

It  has  been  pointed  out  that  thorough  stirring  and  puddling  are 
ibsolutely  essential  to  successful  sand-clay  construction.  This  is  most 
jasily  brought  about  immediately  after  a  hard  or  prolonged  rain,  the 
day  having  been  previously  spread  and  the  larger  lumps  broken  up 
is  completely  as  possible.  The  surface  should  then  be  covered  with  a 
few  inches  of  sand  and  plowed  and  harrowed  thoroughly  by  means  of 
1  turning  plow  and  a  cutaway  or  disk  harrow.  This  stage  of  the 
w^ork  will  of  course  be  found  somewhat  disagreeable,  leading,  as  it 
does,  to  the  formation  of  a 


thick,  pastv  mud ;  but  it  is     Mh 

;he  only  practicable  way  in     ^BiiS^^MIHilW'S^' 

^hich    the    necessary    mix-      fig.   3.— Cross   section   of  road,   showing   lumps   of 

nff    can    be    accomplished.  ^^^^   placed   on   a   sand   subsoil   and   covered   with 

c5  A  sand. 

Many     experiments     have 

)een  tried  with  dry  mixing  of  the  clay  and  sand,  but  all  have  been 
nore  or  less  unsuccessful.  In  cases  where  the  plowing  and  harrowing 
ire  considered  too  expensive  the  mixing  may  be  left  to  traffic.  This, 
lowever,  inevitably  leads  to  a  muddy  road  surface  for  a  long  time, 
ilthough  finally  it  is  possible,  by  a  proper  distribution  of  the  sand 
ipon  the  clay,  to  bring  about  a  fairly  good  result,  even  by  this  simple 
nethod. 

In  case  a  slaking  clay  is  used,  very  much  less  puddling  is  required, 
IS  there  are  practically  no  lumps  to  be  broken  up  and  the  mixing  can 
jasily  be  done  with  a  harrow  after  a  rain.     Slaking  clays  do  not 

usually  make   as  effective 
^^^a^A^^^^^^^  ^'^^  binders  as  the  more  plastic 

*s##^^^^^l^iS?SWi§:.&ffi|te^^^^      clays;    therefore    in    dry 

^^■^::"-^'-''rtf%V'^-'y-^'--y.'''' •:•'•' ':■:■■::•.'■  ■.- '  ■■■'■'■  :.•'■:■■■:'<■:'■'•■■:'■•.:■  ■.:•■.•v•.V^•;;":'•^.■:•.•{;•.*•■.»■•:  %>         i  «/ 

v?^ v-v^  v^  w.  weather  the  road  surface 

PlO.  4. — Cross  section  of  road,  showing  displacement      becomes     morC     dustv.      It 
of  lumps  of  clay  when  subjected  to  travel.  .,,    ,  i  ,       i 

Will  be  seen  that  the  best 
slay  for  this  kind  of  construction  is  one  which  slakes  sufficiently  easily 
»  enable  the  lumps  to  be  readily  broken  up,  and  which  at  the  same 
ime,  without  being  too  plastic,  has  sufficient  binding  power  to  cement 
:he  grains  of  sand  and  form  a  smooth,  impervious  surface  on  the  road. 
Clays  of  this  nature  which  have  given  excellent  results  are  found  in 
ibundance  in  many  of  the  Southern  States  and  doubtless  exist  else- 
wrhere.  Their  color  is  usually  red  or  mottled  red  and  white.  Occa- 
jionally  clays  are  found  sufficiently  sandy  to  be  suitable  for  use  with- 
)ut  further  mixing.  ^Vhen  this  is  the  case  it  is  only  necessary  to 
ipread  the  material  on  the  road  and  allow  it  to  pack  under  traffic.  It 
s  obvious  that  it  is  necessary  to  pay  careful  attention  to  the  physical 
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properties  of  the  available  clay  in  the  neighborhood  of  the  road,  as  it 
will  frequently  be  found  economical  to  haul  good  material  for  some 
distance  rather  than  to  use  an  inferior  material  which  is  close  at  hand. 
The  qualities  to  b<»  considered,  as  has  been  pointed  out,  are  the  great- 
est binding  power  obtainable,  together  with  the  least  amount  of  labor 
necessary  for  disintegrating  and  mixing. 

AFFBOXIMATE  METHOD  FOB  ESTIMATING  THE  PBOFEB  FBOFOSr 

TIOKS  OF  SAND  AND  CLAY. 

U  has  already  Innm  shown  that  the  best  mixture  for  sand-clav  con- 
struct  ion  is  one  in  which  there  is  just  enough  clay  to  fill  the  voids  in 
the  sand,  tlnis  producing  the  proper  cementing  bond  in  the  road  ^^u^ 
faco.  \o  exact  rules  can  bo  laid  down  for  calculating  in  advance  the 
best  mixture.  It  must  be  remembered  that  the  relation  of  wei^t  and 
volume  will  vary  widely  in  different  clays,  according  to  the  amount 
of  water  which  they  contain.  Some  clays,  especially  the  more  plastic 
variet  i(»s,  even  after  they  are  as  thoroughly  dried  as  they  can  be  by  the 
hottest  summer  ^un,  will  still  hold  as  much  as  20  per  cent  of  water. 
This  water  is  known  to  chemists  as  *'  water  of  combination,*'  because 
it  seoins  to  l>e  either  (combined  with  or  held  in  the  structure  of  the 
clav  particles  in  such  a  wav  that  it  can  onlv  \)e  driven  out  at  a  high 
temj)erature.  It  is  apparent  from  this  that  in  handling  a  clay  of 
tills  kind,  even  when  it  seems  quite  dry,  each  ton  will  contain  400 
pounds  of  water  wliicrh  does  not  enter  into  the  consideration  of  vol- 
ume. The  amount  of  clay  necessary  to  fill  the  voids  in  any  given 
sand  will  therefore  Ik»  found  to  varv. 

An  easy  methcKl  for  making  a  rough  or  approximate  estimate  of  the 
volum(i  of  the  clay  filler  retjuired  for  any  unit  quantity  of  a  given  sand 
is  as  follows:  Two  ordinary  glass  tumblers  of  the  same  size  are  filled 
to  the  brim,  one  with  the  diT  .sand  to  be  tested  and  the  other  with 
watei*.  The  water  is  then  ])oured  carefully  from  the  one  glass  into 
the  sand  in  the  other  until  it  reaches  the  point  of  overflowing.  The 
volume  of  water  removed  from  the  glass  which  Avas  originally  full  of 
water  can  be  taken  as  an  approximate  measure  of  the  voids  in  the 
unit  volume*  of  sand  contained  in  the  tumbler.  A  simple  calculation 
will  reduce  this  to  jxTcentage  volume. 

I*ractical  experience  has  shown  that  the  tendency  is  to  calculate  too 

litt!<j  ratlu'r  than  too  much  sand  forgiven  amounts  of  clay,  and  alniost 

'  'Variably  a  second  and  even  a  third  application  of  sand  is  necessary 

•  and  above  the  calculated  amount.     It  often  happens  that  claV 

work  up  to  th(»  surface  under  the  action  of  traffic,  in  which  ca^ 

xtra  top  dressing  of  sand  should  be  added  when  required. 
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METHODS  OF  CONSTBTTGTING  A  SAND-CLAY  BOAD. 

In  passing  to  a  detailed  description  of  methods  of  construction,  it 
must  first  be  stated  that  there  are  two  distinct  conditions  which  are 
Hkely  to  be  met.  In  the  first  case  the  road  may  have  a  sandy  subsoil, 
ordinarily  spoken  of  as  "  deep  "  sand,  the  objectionable  features  of 
which  must  be  overcome  by  the  addition  of  clay.  On  the  other  hand, 
the  subsoil  may  be  of  clay,  and  in  this  case  sand  must  be  added  to  it. 
Since  theri  is  a  radical  difference  in  the  methods  of  construction  in 
these  two  cases,  each  will  be  treated  separately. 

DRAINAGE. 

In  all  forms  of  road  construction  the  most  important  consideration 
is  that  of  drainage.  If  natural  drainage  does  not  exist,  artificial 
methods  must  be  used.  The  best  natural  drainage  is  usually  found 
upon  a  loose  gravel  or  a  sandy  soil,  especially  when  the  grade  of  the 
road  is  somewhat  above  the  surrounding  country.  If  the  land  is  dry 
and  the  sand  deep  enough  to  absorb  quickly  even  the  heaviest  rains, 
no  special  attention  need  be  given  to  drainage  other  than  to  provide 
the  proper  crown  to  the  surface  of  the  finished  road  to  divert  the 
water  from  it.  Frequently,  in  tide-water  regions,  the  country  is  so 
low  and  level  that  the  surface  of  the  road  is  likely  to  be  kept  con- 
tinually wet  from  seepage.    If  this  condition  has  to  be  met,  it  is  uec- 


;:^:::^:/■::•;:v;^v:-::.:;i^^;:.v:^^::::.:■-vr::;•;V^:v::•.v^ 

Fio.  5. — Cross  section  of  road,  showing  clay  cover  on  *'  deep  "  sand  subsoil. 

cessary  to  dig  wide  ditches  on  each  side  of  the  roadbed  and  raise  the 
grade  so  that  the  crown  of  the  road  will  be  sufficiently  high  to  shed 
water  thoroughly  before  hauling  any  clay  upon  it. 

It  is  very  important  that  no  stumps  or  branches  of  trees  or  other 
matter  subject  to  decay  should  be  overlooked  and  left  in  the  roadbed, 
as  at  such  points  weak  places  are  sure  to  be  developed  in  the  course  of 
time.  Although  natural  drainage  is  much  better  on  sandy  subsoils 
than  on  clay,  in  clay  districts  the  conformation  of  the  country  is  more 
likely  to  be  of  an  undulating  or  rolling  character,  thus  furnishing  a 
natural  watershed.  Temporary  or  so-called  "  wet-weather  "  springs 
are  not  so  likely  to  occur  in  sandy  soils  as  in  clay  soils,  and  therefore 
need  not  be  so  carefully  guarded  against.  Nevertheless,  if  any  indi- 
cations of  these  springs  are  found,  precautions  should  be  taken  to  con- 
duct the  water  to  the  side  ditches  by  some  form  of  underdrainage. 

SAND-CLAY  CONSTRUCTION  UPON  A  SANDT  SUBSOIL. 

When  the  drainage  has  been  properly  provided,  the  roadbed  should 
be  brought  to  a  crown.    It  has  been  found  more  economical  to  crown 
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first  a  section  of  the  road  nearest  the  source  of  the  clav.  The  fir4 
load  of  clay  is  dumped  on  this  prepared  section  at  the  point  nearest 
the  clay  bed,  each  succeeding  load  thus  being  hauled  over  the  preced- 
ing. Care  should  be  taken  to  spread  each  separately  and  evenly  as 
soon  as  it  has  been  deposited  and  l)cfore  it  is  driven  over.  The  clay 
cover  spread  upon  the  subsoil  is  shown  in  figure  5. 

After  spreading  the  clay  it  should  be  covered  with  a  layer  of  clean 
sand.     When  the  road  has  been  opened  to  traffic  a  sufficient  amount  of 
sand  should  b(»  added  from  time  to  time  to  keep  the  surface  smooth 
and  prevent  the  formation  of  mud.    Both  the  thickness  and  the  width 
of  the  layer  of  clay  to  be  spread  are  determined  bj^  the  volimie  and 
character  of  traffic  which  tlie  road  is  to  sustain.     If  a  narrow,  single- 
track  roadway  is  to  be  built,  it  lias  been  found  best  to  spread  the  clay 
to  a  width  of  alwut  12  feet  and  to  a  depth  of  0  to  8  inches  in  the 
center,  tapering  the  layer  to  a  thin  edge  at  the  sides.      In  some  cases 
it  may  be  necessary  to  modify  these  directions  to  accord  with  the 
quality  of  the  clay  and  the  amoimt  of  sand  which  it  contains.     The 
"leaner''  or  more  sandv  the  clav,  the  OT^ater  will  be  the  amount 
required. 

After  the  chiy  layer  is  comph^ted  and  covered  with  sand,  as  already 
stated,  if  the  clny  is  of  a  plastic  and  lumpy  character  it  will  probably 
be  necessary  to  plow  and  harrow  it  alternately  until  the  lumps  are 
thoroughly  disintegrated.     Advantage  should  be  taken  of  rains  in 
order  to  puddle  the  road  surface  with  a  harrow.    As  long  as  the  siu'- 
fac(>  shows  a  tendency  to  '*  ball ''  and  cake,  more  sand  must  be  added 
until  this  trouble  is  overcome.     If,  on  the  other  hand,  the  surface 
loosens  in  dry  weather,  it  is  due  to  an  insufficient  quantity  of  clay  or 
(?lse  because  the  clay  lacks  binding  power.    It  must  be  borne  in  mind 
that  the  constructicm  of  a  sand-clay  road  is  not  a  quick  operation,  but 
a  procerus  of  rather  slow  development.     In  the  course  of  the  work 
there  is  time  to  determine  what  proportions  of  the  two  materials  will 
finallv  lead  to  the  best  results. 

If  the  nuiterials  are  especially  adapted  to  the  purpose  it  is  possible 
to  construct  very  excellent  sand-clay  roads  without  the  use  of  plow. 
harrow,  or  roller.  The  mixing  can  be  left,  after  the  materials  have 
!)e(;n  j)ro[)erly  spread,  entirely  to  the  action  of  traffic.  In  all  con- 
struction, however,  the  best  results  are  hastened  by  the  use  of  plow 
and  harrow.  In  all  cases  it  is  advisable  to  use  a  road  machine  or  other 
similar  implement  to  crown  and  smooth  the  surface,  after  which  a 
light  coat  of  sand  may  be  added. 

The  (juantity  of  clay  required  to  build  a  mile  of  road  will  vary  of 

course  with  the  width  and  depth  of  the  clay  layer.    A  roadway  12  feet 

wide  with  an  average  depth  of  0  inches  of  clay  will  require  a  cubic 

yard  of  clay  to  cover  4 J  feet  of  road  length;  that  is  to  say,  each  cubic 
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yard  of  clay  will  make  1^  "  running  "  yards  of  clay  road.  Since  there 
are  1,760  yards  to  the  mile,  it  will  be  seen  that  1,173 J  cubic  yards  of 
clay  will  be  required  for  1  mile  of  construction.  From  this  data  the 
cost  may  be  readily  calculated,  when  the  rate  of  wages  and  distance  of 
haul  are  known.  The  average  load  has  been  found  to  be  about  two- 
thirds  to  three- fourths  of  a  cubic  yard,  when  the  hauling  is  done  over 
sand,  and  about  1  cubic  yard  when  the  hauling  is  done  over  a  dry  clay 
road.  It  may  be  said  after  rough  calculation  that  a  2-horse  load  of 
clay  will  cover  1  linear  yard  of  12-foot  surface,  making  1,760  loads  to 
the  mile.  The  cost  of  shoveling  sand  upon  the  clay  is  the  same, 
whether  the  mixing  is  to  be  done  with  a  plow  and  harrow  or  left  to 
traffic,  and  should  therefore  in  each  case  be  added  to  the  cost  of 
hauling. 

SAND-CIiAY  CONSTRUCTION .  UPON  A  CLAY  SUBSOIL. 

After  proper  drainage  has  been  provided  the  roadbed  should  first 
be  crowned  as  nearly  as  possible  to  the  form  desired  in  the  finished 
road.  The  road  surface  should  slope  from  the  center  to  the  sides  at 
least  one-half  inch  per  foot.  It  should  be  noted  that  it  is  much  more 
important  to  form  this  foundation  crown  first  where  the  subsoil  is  of 
clay  than  it  is  with  a  sandy  subsoil. 

The  foundation  having  been  properly  prepared,  the  surface  should 
be  plowed  and  harrowed  to  a  depth  of  about  4  inches  until  it  is  pul- 
verized as  completely  as  possible.  It  is  then  covered  with  G  to  8 
inches  of  clean,  angular  sand.  The  sand  should  be  spread  so  that  the 
layer  is  thickest  at  the  center  of  the  road,  following  in  general  the 
same  plan  as  was  outlined  for  spreading  clay  upon  a  sandy  founda- 
tion. The  materials  should  then  be  mixed  while  they  are  in  a  com- 
paratively dry  state,  contrary  to  the  usual  practice  of  doing  the  entire 
mixing  and  puddling  when  the  materials  are  wet.  It  has  been  found 
that  the  clay  foundation  can  be  more  evenly  disintegrated  when  com- 
paratively dry,  and  it  is  also  a  difficult  matter  to  mix  the  sand  evenlj'^ 
with  the  clay  if  the  latter  is  soft  and  cut  into  ruts  by  travel.  This 
preliminary  mixing  should  be  done  if  possible,  but  often  conditions 
do  not  allow  it  and  the  sand  has  to  be  mixed  on  the  wet  clay  road. 
After  this  first  mixing  has  been  finished  the  road  is  finally  puddled 
with  a  harrow  after  a  rain.  In  case  an  excess  of  clay  works  to  the 
surface  and  tends  to  make  the  mixture  sticky,  sand  should  be  applied 
until  this  trouble  is  overcome. 

Upon  the  completion  of  the  mixing  and  puddling,  the  road  shoidd 
be  shaped  while  it  is  still  soft  enough  to  be  properly  finished  with  a 
scraper  and  at  the  same  time  stiff  enough  to  pack  well  under  the  roller 
or  under  the  action  of  traffic.  In  case  it  is  impossible  to  obtain  the 
proper  consistency  of  the  surface  material,  it  is  better  to  shape  the 
road  when  somewhat  too  wet  than  when  it  is  too  dry,  even  if  it  is 
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necessary  to  stop  traffic  upon  it  for  a  few  days.  The  road  should  be 
opened  to  traffic  as  soon  as  practicable  after  completion,  as  this  will 
he  found  to  have  a  l)eneficial  effect  upon  it. 

After  sand-clay  roads  are  constructed,  they  should  be  cared  for 
until  (he  proper  condition  is  established  and  the  road  is  resistant  to 
traffic.  This  care  is  extremely  important  and  is  deserving  of  special 
mention.  Xo  sand-clay  road  is  in  proper  condition  when  first  con- 
structed, and  this  attention  afterwards  is  as  much  a  part  of  the  road 
construction  as  th(»  haulincr  of  the  first  load  of  sand  or  clay. 

COST  OF  SAND-CLAY  CONSTEXJCTION. 

It  is  of  course  impossible  to  state  definitely  the  cost  of  this  fomi 
of  construction,  as  it  will  1h»  found  to  vary  with  the  price  of  labor,  the 
length  of  haul,  the  width  of  roadway,  and  depth  and  nature  of  ma- 
terial. If  we  assume,  however,  that  the  clay  can  l)e  procured  within 
a  mile  of  the  road  which  is  to  be  improved,  and  that  the  cost  of  labor 
is  about  $1  per  day  and  teams  $3  per  day,  the  cost  of  constructing  a 
l-J-foot  ^aud-clav  road  on  a  sand  foundation,  covered  with  clav  to  an 
averap'  depth  of  <»  inches,  would  be  approximately  as  follows  for  a 
distance  of  1  mile : 

Ciowinnj:  and  sIiapinK  road  with  road  inachine,  using  2  teams  at  $3  and 

1  operator  at  .$l.r>o  per  day  for  1  day $7. TiO 

Lcxjscninj:  I.IT.'l/;  (•ul)ic  yards  of  clay  witli  pick  and  shoveUng  Into  wagons, 

at   !."»  ^^ou{^  por  <*u!>ic  yard 176.00 

Hauling  l.i7'»A  cuhic  yards  of  clay,  at  2.*i  cents  per  cubic  yard 2(59.  W 

Spreadiii^r  clay  with  road  machine,  usinp  2  teams  at  $3  and  exi)ert  ojh 

erator  at  $1..")()  ]M»r  day  for  '^  days ._   22.30 

Shoveling;  sjind  on  clay,  estimated  at  ^  cent  per  sijuare  yanl 35.20 

I*Iowin^',  nsinjr  1  team  at  $3  per  day  for  4  days. : 12.<X» 

Ilarrowinjr,  nsin^  1  team  at  $3  per  day  for  2  days 6.00 

Shaping  and  dressing  with  road  machine,  using  2  teams  at  $3  and  expert 

ojK'rator  at  $l.r)0  [)er  day  for  2  days 15. Oi' 

[{oUintr,  estimated  at  I  cent  i)er  square  yard 35.20 


Total  :»7a2t; 

Th(^  estimated  cost  })er  xpiare  yard  of  road  surface,  therefore, 
when  computed  on  the  basis  of  this  table,  would  be  about  8  cents,  or 
at  the  rate  of  $r)70.2()  per  mile, 

Th(»  cost  of  building  a  sand-clay  road  on  a  clay  foundation  would 
not  vary  much  from  the  figures  given.  The  latter  form  of  construc- 
tion would  probably  be  slightly  cheaper  by  reason  of  the  fact  that 
sand  can  be  handh^l  more  eccmomically  than  day. 

According  to  the  experience  of  this  Office,  the  cost  of  sand-clay  con- 
struction in  the  South  has  been  found  to  range  from  $200  to  $1,200 
per  mile,  in  most  cases  running  from  $300  to  $800.  A  sand-clay  road 
constructed  under  the  direction  of  the  Office  at  Gainesville,  Fla.,  1 
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mile  ill  length,  14  feet  wide,  and  having  a  9-inch  sand-clay  surface, 
cost  $881.25  per  mile,  or  10  cents  per  square  yard.  Another  sand-clay 
road  built  under  the  direction  of  the  Office  at  Tallahassee,  Fla.,  16 
feet  wide  and  surfaced  with  about  7  inches  of  sand-clay  mixture,  cost 
$470  per  mile,  or  about  5  cents  per  square  yard.  In  case  changes  of 
grade  have  to  be  made  with  consequent  cuts  and  fills,  the  cost  would 
be  proportionately  greater  than  the  figures  given  above.  There  can 
be  no  question,  however,  that  under  all  circumstances  this  form  of 
construction  is  cheaper  than  macadam. 

THE  irSE  OF  SAND-CLAY  EOADS  IN  THIS  COUNTEY. 

The  possibilities  of  the  sand-clay  road  may  not  be  fully  realized 
by  the  public  for  a  long  time  to  come,  stUl  the  progress  being  made  in 
this  form  of  road  building  in  nearly  every  part  of  the  country  is 
encouraging.  Such  benefits  as  have  come  to  Richland  County,  S.  C, 
Pike  County,  Ala.,  Dallas  County,  Ala.,  Cumberland  County,  N.  C, 
and  many  other  sections  throughout  the  Atlantic  and  Gulf  States 
from  the  use  of  sand-clay  roads  should  be  a  sufficient  incentive  for  a 
general  study  of  the  subject  in  those  parts  of  the  country  where  these 
materials  exist  in  adequate  quantities. 

Sand  and  clay  had  always  been  abundant  in  Pike  County,  Ala., 
still  a  combination  of  the  two  for  road  purposes  was  not  thought  of 
until  four  years  ago.  At  the  present  time  there  are  nearly  120  miles 
of  sand-clay  road  in  this  county,  which  for  all  practical  purposes, 
are  as  useful  as  macadam  roads,  and  which  have  cost  about  one-sixth 
of  the  amount  standard  macadam  of  the  same  or  less  width  would  cost 
in  this  section.  With  this  system  the  remotest  section  of  the  county 
may  be  reached,  which  would  not  be  the  case  had  fewer  and  more 
expensive  roads  been  attempted.  At  the  present  rate  of  improvement 
every  important  public  road  in  this  county  will  soon  be  a  serviceable 
highway,  over  which  a  wagon  loaded  with  six  bales  of  cotton  may  be 
drawn  easily  and  quickly,  whereas,  before  the  improvement  began, 
only  small  loads  were  possible.  It  is  important  that  success  like  this 
should  be  given  wide  publicity  because  it  carries  with  it  method  as 
well  as  encouragement.  The  first  thing  done  in  this  locality  was  to 
find  out  which  of  the  clays  accessible  would  make  a  good  road. 
After  this  important  matter  had  been  decided,  bonds  were  issued  to 
raise  money  to  buy  equipment.  This  comprised  eight  outfits  of 
fourteen  to  sixteen  mules  each,  wagons,  plows,  scrapers,  and  hand 
tools. 

The  extent  to  which  this  form  of  road  construction  can  be  used  in 
public  road  improvement  throughout  the  country  can  hardly  be  over- 
estimated. In  making  small  repairs  to  roads,  if,  instead  of  filling 
mudholes  with  brush,  a  few  loads  of  sand  or  gravel  from  sand  bars 
and  gravel  beds  found  along  the  streams  in  hilly  portions  of  the 
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country  wcih*  hauled   to  the  road,  permanent   improvement  would 
result. 

It  has  l)een  found  that  this  kind  of  road  is  admirably  suited  to  the 
northwestern  part  of  the  country  as  well  as  to  the  southern,  and  it 
is  believed  that  it  will  l)e  found  worthy  of  more  general  study  than 
it  has  ever  received  heretofore.  Its  study  should  be  of  interest  to  the 
public  schools  in  the  rural  districts  of  the  country.  If  school  boys 
were  encouragfed  to  make  a  sand-clay  walk  to  the  schoolhouse,  the 
teacher's  task  of  keeping  a  clean  school  building  would  be  sufficiently 
lessened  to  nuike  up  for  (he  time  taken  to  interest  the  boys.  Besides 
this  actual  improvement,  a  lasting  benefit  would  be  given  to  that  com- 
niunity  from  this  simple  study  of  a  valuable  process.  For  a  large 
pari  of  the  country,  the  sand-clay  road  is  the  only  road  possible  or 
within  the  reach  of  the  rural  districts.  It  requires  less  money  to 
build  than  any  other  type  of  road  except  the  earth  road  and  les*; 
money  to  repair.  It  is  simpler  in  its  construction  than  any  other 
excej)t  the  earth  road,  and  lasts  longer  with  the  same  amount  of 
re])air. 

THE  CONSTRUCTION  OF  BURNT-CLAY  ROADS. 

In  large  areas  in  the  South,  particularly  in  the  valleys  of  the  Mis- 
sissip])i  and  its  tributaries,  sedimentary  clays  are  found  very  gener- 
ally. In  these  areas  there  is  little  or  no  sand,  and  the  clays  are  of  a 
particularly  plastic  and  sticky  variety.  These  sticky  clays  are  locally 
known  as  "  gumbo  "  and  "  buckshot.''  In  such  localities  traflSc  ij^ 
absolutely  impossible  during  the  wet  season,  as  the  wheels  of  hea\7 
vehicles  will  sink  to  the  hub.  In  order  to  overcome  this  difficulty  the 
Office  of  Public  Koads  undertook  an  investigation  of  the  matter. 
Special  experiments  were  carried  on  in  the  laboratory  to  see  what 
could  be  done  in  the  way  of  burning  or  clinkering  these  clays  so  as 
not  only  to  destroy  their  plastic  (lualities,  but  also,  as  far  as  possible, 
to  form  hard,  brick-liki^  lumps  which  should  be  capable  of  sustaining 
traffic.  Samples  of  the  material  were  sent  from  the  Yazoo  district  in 
Mississipi)i  to  the  laboratory,  and  the  clinkering  point  of  the  clay  wa> 
found  to  be  sufficiently  low  to  indicate  that  simple  burning  of  the 
lumpy  clays  upon  the  road  surface  by  means  of  open  wood  fires  would 
accomplish  the  desired  result.  Following  these  lal)oratory  experi- 
ments it  was  decided  to  make  ex])eriments  on  a  road,  and  it  can  be 
stated  that  this  experimental  road  is  proving  highly  satisfactory. 

( I  umbo  (^lay  is  black,  owing  to  the  high  percentage  of  organic  or 
vegelai)le  matter  it  contains.  Tt  is  particularly  sticky  in  its  nature, 
and  is  almost  wholly  free  from  sand  and  grit.  After  it  has  been 
burned,  however,  the  plasticity  is  entirely  destroyed,  and  a  light 
clinker  is  formed  which,  though  not  i)articularly  hard,  when  pulver- 
ized forms  a  smooth  surface  and  seems  to  wear  well.  It  should  be 
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mderstood  that  not  all  of  the  clay  out  of  which  the  road  is  to  be  con- 
jtructed  is  to  be  clinkered,  but  only  a  sufficient  amount  should  be  ren- 
iered  nonplastic  to  neutralize  the  too  sticky  character  of  the  native 
clay.  Fortunately  the  gumbo  district  is  plentifully  covered  with 
heavy  timber,  thus  affording  an  abundance  of  fuel.  Work  should  be 
done  in  a  dry  season  of  the  year. 

While  the  only  experimental  burnt-clay  roads  constructed  by  the 
Office  are  in  Mississippi,  the  same  methods  might  be  applied  with 
equally  good  results  in  the  sections  of  the  prairie  States  that  have  no 
other  material  available  for  road  building  and  have  sufficient  timber 
for  this  purpose. 

FUEL. 

Good  sound  wood,  as  dry  and  well  seasoned  as  it  is  possible  to  pro- 
cure, should  be  provided  before  beginning  the  work,  and  stacked  at 
convenient  intervals  along  the  side  of  the  road.  About  1  cord  of 
wood  has  been  found  necessary  for  8  linear  feet  of  roadbed  12  feet 
wide.  The  wood  may  be  cut  to  4,  8,  or  12-foot  lengths.  Brushwood, 
if  it  is  dry,  or  chips,  bark,  old  fence  rails  and  discarded  "railroad 
ties,  coal  slack — in  fact  any  sort  of  fuel  that  can  be  easily  and  eco- 
nomically obtained — may  be  used  to  advantage  with  the  cord  wood. 

PBEFARATION  OF  THE  ROADBED. 

After  grading  the  road  to  an  even  width  between  ditches,  it  is 
plowed  up  as  deeply  as  practicable.  It  will  be  found  necessary  to 
use  four  horses  or  mules,  as  the  extremely  heavy  nature  of  the  clay 
makes  the  work  of  deep  plowing  difficult.  After  the  plowing  has 
been  completed,  furrows  are  dug  across  the  road  from  ditch  to  ditch, 
extending  through  and  beyond  the  width  to  be  burned.  If  it  is 
intended  to  bum  12  feet  of  roadway,  the  transverse  furrows  should 
be  16  feet  long,  so  as  to  extend  2  feet  on  each  side  beyond  the  width 
of  the  final  roadway.  Across  the  ridges  formed  between  these  fur- 
rows— which  should  be  about  4  feet  apart — the  first  course  of  cord 
wood  is  laid  longitudinally  so  as  to  form  a  series  of  flues  in  which 
the  firing  is  started. 

The  best  and  soundest  cord  wood  is  selected  for  this  first  course  and 
should  be  laid  so  that  the  pieces  will  touch,  thus  forming  a  floor. 
Another  layer  of  wood  is  thrown  irregularly  across  this  floor,  in  crib 
formation,  with  spaces  left  between  in  which  the  lumps  of  clay  are 
piled.  Care  should  be  taken  that  the  clay  placed  on  this  cribbed  floor 
is  in  lumps  coarse  enough  to  allow  a  draft  for  easy  combustion. 

After  the  lumps  of  clay  have  been  heaped  upon  this  floor,  a  third 
course  of  wood  is  laid  parallel  to  the  first.  This  third  course  is  laid 
in  exactly  the  same  manner  as  the  first,  and  each  opening  and  crack 
should  be  filled  with  brush,  chips,  bark,  smaU  sticks,  or  any  other 
combustible  material.     The  top  layer  of  clay  is  placed  over  all  »^  ' 
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the  finer  poilions  of  the  material  are  heaped  over  the  whole  structure. 
A  careful  arrangement  of  this  cord-wood  cribbing  to  separate  the  clay 
is  important,  and  the  directions  should  be  carefully  followed. 

The  deep  covering  of  clay  which  is  thrown  over  all  should  be  taken 
from  the  side  ditches,  and  may  be  in  lumps  of  all  sizes,  including  the 
very  finest  material.  It  is  spread  as  evenly  as  possible  over  the  top  in 
a  layer  of  not  less  than  G  to  12  inches.  Finally  the  whole  is  tamped 
and  rounded  off  so  that  the  heat  will  be  held  within  the  jflues  as  long 
as  possible.  When  coal  slack  is  available  the  two  top  layers  of  wood 
may  be  omitted  and  the  coal  slack  thoroughly  mixed  with  the  mass 
of  clay. 

It  is  necessary  to  get  the  fires  well  under  way  in  the  flues  before  the 
first  layer  of  wood  is  burned  through.  The  first  action  of  the  fire  is 
to  drive  out  th(»  water  contained  in  the  clay  l^fore  the  actual  buniing 
and  clinkering  can  begin.  In  burning  the  gumbo  clays  a  great  advan- 
tage is  gained  from  the  organic  and  vegetable  matter  which  is  con- 
tained in  the  olav,  as  that  in  itself  aids  combustion. 

FIRING. 

When  tlio  roadbed  has  been  carefully  prepared  according  to  the 
foregoing  directions,  the  firing  should  begin.  In  our  practice  15  or 
L*0  i\\ws  are  prepared  for  firing  in  one  section.  If,  hoAvever,  a  larjre 
force  of  laborers  is  available  for  the  work,  a  greater  number  of  flues 
can  be  fired  at  one  time.  It  is  always  possible  to  divide  the  firing 
into  s(»ctions  by  omitting  the  charge  of  wood  in  one  transverse  fur- 
row, which  mav  then  be  covered  later  and  burned  in  the  same  wav  as 
the  rest. 

Tlie  best  results  are  ol)taine(l  by  firing  all  the  flues  of  a  section 
sinniltaneously  and  maintaining  the  combustion  as  evenly  as  possible. 
A  supi)ly  of  light,  dry.  kindling  wood,  or  any  easily  inflammable  ma- 
terial, should  be  at  hand  to  [)revent  the  fire  from  dying  down  in  any 
one  place.  The  firing  should  iiivarial)ly  be  l)egun  on  the  windward 
side,  in  oi'dcr  to  obtain  the  niaxinnim  draft.  In  case  the  combustion 
is  too  rapid  in  any  flue  il  may  be  regulated  by  banking  the  mouth  of 
the  Hue  with  clav. 

If  the  bui'uing  i^  entirely  successful,  not  only  the  portion  of  clay 
which  forms  the  toj)  of  the  kiln  but  the  ridges  between  the  flues  wiU 
b(^  bui'ued  thoroiiirhlv.  <(>  as  to  forui  a  covering  of  burnt  clav  10  to  12 
inches  in  depth,  which,  when  rolled  down  and  compacted,  forms  a 
road  surface  of  from  <>  to  s  inches  in  thickness.  If  properly  burned, 
the  material  should  be  entirely  changed  in  character,  and  when  it  is 
wet  it  should  have  no  tendency  to  form  nuid. 

Wh(»n   the  nuiterial   is  sufficiently   cooled   the  roadbed  should   be 
brought  to  a  high  crown  before  rolling,  in  order  to  allow  for  the 
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<x>inpacting  of  the  material.  This  can  best  be  done  with  a  plow  or  a 
l^rader.  After  this  the  rolling  should  be  begun  and  continued  until 
"the  roadbed  is  smooth  and  hard.  The  finished  crown  should  have  a 
elope  of  at  least  one-half  inch  to  the  foot. 

The  main  advantages  of  this  method  of  burning  a  road  over  its 
entire  length  are,  first,  that  the  cost  of  transporting  the  clay  is 
atvoided ;  second,  that  the  subgrade  of  the  road  is  burned  as  well  as 
Hie  material  above. 

COST  OF  BTJENT-CLAY  CONSTBUCTION. 

It  is,  of  course,  impossible  to  give  the  cost  of  a  burnt -clay  road 
which  will  apply  to  the  same  work  in  all  sections  of  the  country. 
Although  this  form  of  construction  in  the  South  up  to  the  present 
time  has  been  successful,  it  can  not  as  yet  be  said  to  have  passed  the 
experimental  stage.  The  items  of  cost  of  the  experimental  road  300 
feet  long,  as  constructed  at  Clarksdale,  Miss.,  are  as  follows : 

301  cords  of  wood,  at  $1.30  per  cord $30.65 

20  loads  of  bark,  chips,  etc 0.  0« 

Labor,  at  $1.2.1  per  day,  and  teams,  at  $3  per  day .38.30 

Total  cost  of  300  feet. 83.95 

Total  cost  per  mile  at  this  rate 1,478.40 

In  view  of  the  success  of  the  experiments  so  far  made  and  the  com- 
parative cheapness  of  this  form  of  construction,  it  is  hoped  that  the 
localities  which  have  no  hard  material  available  will  continue  the 
experiments  with  burnt  clay.  Although  it  can  not  be  denied  that 
the  gumbo  and  buckshot  clays  of  the  South  are  particularly  adapted 
for  burning  on  account  of  the  high  percentage  of  organic  matter 
which  they  contain,  it  is  none  the  less  probable  that  many  of  the  sur- 
face clays  and  soils  of  the  States  farther  north  could  be  treated  in  the 
same  way,  and  in  fact  any  soil  or  clay  which  bricks  or  clinkers  at  a 
comparatively  low  temperature  should  be  suitable  for  the  work. 

Since  the  experiment  made  by  this  Office  at  Clarksdale,  Miss.," 
numerous  sections  of  burnt-clay  road  have  been  built  in  that  locality, 
and  up  to  the  present  time  only  favorable  reports  regarding  them 
have  been  received.  Experimental  burnt-clay  roads  are  now  (1907) 
being  constructed  under  the  supervision  of  this  Office  at  Indianola. 
Miss.,  and  at  Greenville,  Miss.,  but  since  the  work  at  these  places  is 
still  incomplete  no  report  upon  it  can  be  given. 

a  For  reports  concerning  this  road,  see  Annual  Report,  OflJce  of  Public  Roads, 
1905. 
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LETTER  OF  TRANSMITTAL 


U.  S.  Department  of  Agriculture, 

Bureau  of  Plant  Industry, 

Office  of  the  Chief, 
Washington,  D.  C,  October  23, 1907. 

Sir:  I  have  the  honor  to  transmit  herewith  a  paper  entitled  "A 
Successful  Southern  Hay  Farm,"  by  Mr.  Harmon  Benton,  Assistant 
Agriculturist,  prepared  under  the  direction  of  the  Agriciilturist  in 
Charge  of  Farm  Management  Investigations  of  this  Bureau. 

Wliile  this  paper  is  an  exceedingly  interesting  one  as  showing  the 
possibilities  of  a  small  area  of  land  in  the  South,  it  should  be  under- 
stood that  the  conditions  under  which  the  farm  in  question  was  man- 
aged were  unusual.  As  pointed  out  in  the  paper,  it  would  not  be 
possible  to  duplicate  in  many  places  the  prices  for  hay  received  by 
the  owner  of  the  farm  in  question.  There  are  many  sections  of  the 
South,  however,  where  hay  would  sell  at  a  handsome  profit,  and  the 
adoption  of  the  systems  of  management  set  forth  in  these  pages 
would  be  of  material  advantage  in  building  up  the  soil.  The  sug- 
gestions and  recommendations  made  are  certainly  worthy  of  con- 
sideration, and  I  therefore  recommend  that  the  paper  be  published 
as  a  Farmers'  Bulletin. 

Respectfully,  B.  T.  Galloway, 

Chief  of  Btivearf, 

Hon.  James  Wilson, 

Secretary  of  Aginculture. 
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A  SUCCESSFUL  SOUTHERN  HAY  FARM 


INTEODTJCTION. 

In  localities  where  a  one-crop  system  has  prevailed  for  a  number 
of  years  farms  which  deviate  from  this  system  are  of  special  interest, 
because  they  show  what  types  of  farming  are  possible  in  the  section 
in  which  they  are  located.  In  the  cotton-growing  States  such  farms 
are  of  unusual  interest  for  the  reason  that  so  few  of  them  exist. 
Much  of  the  hay  consumed  on  Southern  farms  and  plantations  is 
shipped  from  the  North.  As  a  result,  hay  is  high  priced  in  the 
South.  There  is  room  for  a  considerable  number  of  hay  farms  in 
that  section.  That  such  farms  can  be  made  to  pay  handsomely  is 
demonstrated  by  the  experience  of  the  farmer  whose  work  is  de- 
scribed in  these  pages. 

Not  every  hay  grower  can  follow  the  methods  here  described. 
It  is  not  necessary,  however,  that  a  farmer  should  feed  steers  for 
their  manure,  as  is  done  on  this  farm,  in  order  to  be  able  to  grow 
hay.  While  nothing  else  is  quite  equal  to  manure,  land  can  be  kept 
in  good  heart  by  plowing  under  an  occasional  green  crop  and  then 
using  lime  and  commercial  fertilizers. 

A  brief  discussion  of  hay  growing  under  more  usual  conditions  on 
southern  farms  will  be  found  at  the  end  of  this  bulletin. 

LOCATION. 

Eight  years  ago  Dr.  D.  S.  Ramseur,  of  Cherokee  County,  S.  C, 
purchased  a  run-down  cotton  farm  in  the  Piedmont  region,  25  acres 
of  which  he  has  placed  under  the  mangement  described  below.  At 
that  time  the  land  would  not  produce  more  than  one-fourth  bale  of 
cotton  to  the  acre,  with  250  pounds  of  fertilizer.  Now  the  land  is 
yielding  more  than  $50  an  acre  annually,  with  less  labor  than  cotton 
would  require.    Besides,  it  is  improving  in  fertility. 

The  soil  varies  from  a  pebbly  clay  to  a  sandy  loam. 

MANAGEMENT. 

Under  the  present  management  the  value  of  the  farm  has  been 
greatly  enhanced.    To  illustrate:   Doctor  Ramseur  purchased  a  few 
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sii'ji"  of  Ijin^l  from  an  adjoining  rif*i^hl>or  in  V^'Pt  at  ?10.»Vi  per  acre. 
At  i|]€-  jiin*'  \iiiif'  tlif'  iji'i^rljhor  off^-rM  i^lf/j  j>-r  acrr*  for  the  2'i;oiL- 
iitlf  pr,rtioii  of  I>ortf;r  liani.-ciirV  farm.  It  is  iriiere^tirig  to  no:*?  Th;ii 
ifi«-  'liff' r«-ii'<-  in  v;ilijf  of  i|jf*H'  two  farm-  ha-r  l>^n  brourfit  aV«c»'.it  t' 
fi\i]'iMt'iicf  if  I  -oil  in-aiinfMit  in  eight  year.-'  time;  be=id€^,  proniablt 
'Top    of  li;iv  hjivf  l)r'<-i]  n-iDovf-fl  from  the  land  everv  vear. 

'I  li<-  iriJifiJi^r^HM'iit  «»f  iIjI'  farm  is  of  interefft  to  every  cotton  gro'srer 
:iii'l  <v'ry  lol*;irro  ^'^row*-!'.  At  the  time  the  farm  wa>  piircha.-i^]  ii 
v*;r  \fnnr(-i\  iii'('i>nl\\iif  to  thr»  n.-iial  riistom  in  cotton  field-  in  that 
'oi-\nn\.  \*y  t]n*  plan  followerl  the  objectionable  terrace-  have  beet 
n-rnovMl  and  flu*  -riij  ha«^  Ihhmi  greatly  increaM?d  in  fertility  and  in 
v'jiliK*.  'I'll**  oW't'ci  of  torrential  rains  is  not  so  great  in  washing  out 
t'lillio  .  owin^r  hii'^'<*ly  to  tlw  fa^t  that  the  land  i«  covered  with  sonie 
//Towin//  'Top  iill  thf  tirrK»  and  to  the  addition  of  organic  matter  to 
ifn-  oil.  'Mm-  nM'lliod>  u-r-d  i)y  Oortor  Ramseur  can  be  applied  to  at 
l«';i  \  ;i  -nuill  portifJM  of  many  ^onth*'rn  farms  and  plantations. 

I'or  til'-  fir-  I  f<'W  yoars  tlic  fiop>  OM  the  farm  here  descril^ed  con- 
1  \if\  of  (;iil-  in  wint*'!'.  r-owpcas  in  summer  for  hay.  and  a  sufficient 
iir.nnijf  (,f  cr^rn  to  -Mpjily  tin*  farm.  The  application  of  barnyanl 
ni:inin<'  ;ind  iIm-  lurnin*/  iind<"i'  of  oat  and  cowpea  >tiibble  made  it 
pr,  ]\,\f  \i,  rrrow  rrini:-ion  rlov(»r.  and  that  crop  now  occupies  an  im- 
port mm  I    plan,   in   tli<*  (Topping  -yslem  and  has  proved  to  Jje  mot 

Vil|lJitf)|('. 

No  <f)nHn«*nial  fcrt iliz«'is  have  Ik'cu  used  on  the  farm  since  the 
pn-  «*nl  owniT  lioii^rlit  it.  A  dressing  of  <»  to  8  tons  of  barnyanl 
niiiniiK-  p<T  :irir  i-  a  implied  {innually.  This  manure  is  obtained  from 
f<**'din^'-  I )«•<■!'  rattlf  at  tin*  owner's  home,  one-fourth  mile  from  the 
fjiriii.  '\'\\i'  l>r*<*f  ^-attlr  an*  na(iv<»s,  fattened  for  the  local  market  on 
'■r>(lon  .'*•<'(]  nir-jil  :ind  liulN.  Th<*  f<M'd  is  mixed  in  the  proportion  of 
I  pfjiind  of  m(':ii  to  .'>  nf  iiiiiU.  Tw<»nty-five  pounds  of  the  mixture 
arr  f«'fj  pi-r  day  [j<'J'  1.000  jiounds  live  weight.  An  average  oi  ^'> 
animals  i  .  kr-pl  (;on.«-tantly  on  hand;  tliese  are  sold  to  butchers  as  de- 
manded l)v  th(*  lo(!al   markrt. 

No  arcurat*'  arjoiniN  an*  kept  of  (h(»  feeding  02)erations,  but  it  is 
<':iijnat<'d  that  th<*  incr<*asr  in  livr  weight  and  the  advance  in  price 
of  fat  cat  til*  over  j>oor  (jn<*^  ])ay  for  the  food  and  the  time  consumed 
in  fci'rjin^'".  leaving  tin*  manure  as  ])r()fit. 

'Ihe  animals  are  fed  th<*  same  summer  and  w- inter  imder  a  large 
slie<l  iirroiMiding  the  main  barn.  Feed  and  water  are  placed  m 
"e,jjarale  trou;r||^.  and  the*  animals  eat  and  di'ink  at  will. 

The  pi'ineij;al  part  of  (he  work  on  this  farm  is  performed  by  one 
n  and  on(*  liors**.     Additional  lielp  in  the  way  of  teams  and  meniJ' 

ed   (hiring  the  iiarvest  season.     The  owner  infonned  the  writer 
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that  the  horse  and  man  did  enough  "  outside  work  ■'  to  pay  for  the 
?xtra  help  during  the  harvest  season. 

During  the  winter  of'  1905  the  crops  consisted  of  18  acres  of  oats 
iind  7  acres  of  crimson  clover.  In  the  spring  of  1906,  3  acres  of  the 
land  that  was  in  crimson  clover  the  preceding  fall  were  planted  in 
com,  the  remaining  4  acres  of  clover  land  and  the  18  acres  of  oat 
land  being  sown  broadcast  to  cowpeas.  No  regular  rotation  of  crops 
has  been  practiced,  owing  to  the  fact  that  the  acreage  of  com  has 
been  decreased  as  the  land  increased  in  yield  and  that  variation  of 
seasons  causes  the  area  of  crimson  clover  planted  to  be  variable.  The 
idea  is  to  get  over  the  entire  farm  with  crimson  clover  as  often  as 
possible. 

Com  follows  a  portion  of  the  clover  in  the  rotation,  neither  being 
planted  two  years  in  succession  on  the  same  land,  except  in  the  case 
of  crimson  clover  following  com.  By  this  system  com  and  clover 
gradually  rotate  over  the  entire  farm.  More  years  are  required  for 
com  than  clover,  as  it  occupies  less  than  one-half  the  land  now 
planted  in  clover.  Corn  always  follows  early  plantings  of  crimson 
clover  after  cowpeas.  This  system  enables  the  owner  to  secure  two 
crops  a  year  from  the  land :  Fall  crops,  clover  and  oats ;  spring  crops, 
corn  and  cowpeas. 

It  is  quite  probable  that  if  vetch  seed  were  sown  with  the  oats 
better  results  would  be  secured.  The  land  is  now  in  condition  to 
produce  good  vetch.  This  plant  would  add  to  the  quality  and 
quantity  of  oat  hay  produced  and  at  the  same  time  supply  a  winter 
legume.  This  combination  was  tried  in  a  small  way  in  the  fall  of 
1906.  At  the  suggestion  of  the  writer  the  same  combination  will  be 
tested  on  a  larger  scale  in  the  autumn  of  1907.  By  planting  vetch 
with  oats  two  crops  of  legimiinous  plants  can  be  secured  from  the 
same  land  everv  vear — oats  and  vetch  and  crimson  clover  in  winter 
and  cowpeas  in  summer. 

Cotton  is  never  grown  on  this  farm,  as  it  costs  too  much  in  propor- 
tion to  the  amount  received  for  the  product. 

German  millet  has  \>een  successful! v  tried,  but  it  is  not  a  satis- 
factory  crop  on  this  farm.  Its  season  is  not  quite  the  same  as  that 
of  cowpeas  and  it  does  not  fit  into  the  system  of  growing  two  crops 
^  year.     Farther  north,  where  it  can  be  sown  later,  it  would  do  this. 

Doctor  Ramseur  does  not  like  sorghum  as  a  hay  crop.  He  cbnsiders 
the  yield  satisfactory^,  but  it  can  not  be  baled  and  put  on  the  market 
in  a  satisfactory  condition  because  it  is  impossible  to  dry  it  suffi- 
ciently to  prevent  the  juice  from  breaking  out  of  the  stems  when  it  is 
baled.  This  objection  would  not  hold  on  farms  where  the  sorghum 
haj'  is  fed  at  home  and  where,  consequently,  it  does  not  need  to  be 
baled. 
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CTTLTTrRAL  METHODS. 

CBIMSON  CLOVEB. 

Crimson  clover  always  follows  corn  and  as  much  of  the  cowpet 
land  used  for  early  cutting  as  can  be  properly  prepared  for  planting 
before  November  1.  Clover  seed  is  sown  in  the  com  at  the  last  plow- 
ing and  on  cowpea  land  as  soon  as  possible  after  the  removal  of  the 
earlier  cutting  of  cowpeas  for  hay.  On  com  land  the  clover  is  sown 
at  the  rate  of  '20  pounds  per  acre  and  cultivated  in  at  the  last  working 
of  corn.  After  the  cowpeas  are  harvested  the  land  is  plowed  as 
well  as  possible  with  a  one-horse  turning  plow.  Afterwards  it  is  har- 
rowed into  good  condition.  On  cowpea  land  also  the  crimson  clover 
seed  is  sown  at  the  rate  of  20  pounds  to  the  acre,  but  is  harrowed  in 
lightly. 

Doctor  Ramseur  prefers  to  plant  crimson  clover  in  August  and 
Septernl)er.  He  never  j)lants  it  after  November  1,  because  the  young 
plants  are  freciuently  injured  by  winter  freezing,  and  bedsides  the 
growth  is  unprofitable  when  planted  later.  After  sowing  all  the 
criuij^on  clover  possible  the  remainder  of  the  land  is  sown  to  oats. 

The  earlier  plantings  of  crimson  clover  are  ready  to  cut  for  hay 
about  Mav  10.  The  hav  is  allowed  to  remain  in  the  swath  until 
thoroughly  wilted.  It  is  then  raked  into  windrows  and  allowed  to 
remain  until  quite  well  cured,  after  which  the  hay  is  thrown  into 
small,  tall  cocks,  where  it  remains  until  thoroughly  cured.  After 
being  cured  the  hay  is  drawn  to  a  large  shed  in  the  field,  where  it  is 
allowed  to  renuiin  until  the  owner  is  ready  to  put  it  into  bales. 

From  practical  experience  extending  over  a  period  of  about  four 
vears  Doctor  Knmseur  states  that  crimson  clover  should  not  be  cut 
for  hay  while  too  green,  lie  lets  about  two-thirds  of  the  flowers 
dry  on  the  seed  head  before  cutting.  He  states  that  he  practically 
lost  one  cro])  by  cutting  too  green.  *' Tf  cut  when  in  full  bloom  it 
takes  nuicli  longer  and  is  nu)re  difficult  to  cure."  On  the  other  hand, 
this  crop  should  not  be  cut  too  ripe.  If  allowed  to  stand  much  longer 
than  the  early  flowering  stage,  the  beards  of  the  calyx  form  "  witcii 
balls ''  in  the  stomachs  of  stock  eating  the  hay,  sometimes  with  fatal 
results. 

Doctor  Kamseur  (considers  the  stubble  of  a  good  crop  of  crimson 
clover,  when  turned  under,  far  superior  to  cowpea  stubble. 

The  yield  of  crimson  clover  in  lOOO  was  3,500  pounds  (If  tons)  of 
cured  hay  per  acre. 

OATS. 

After  November  1  the  portion  of  the  farm  that  can  not  be  planted 
to  criuison  clover  is  gi'adually  i)repared  as  well  as  possible  with 
a  one-horse  plow,  and  a  variety  of  oats  known  as  the  Appier  is 

312 


11 

Irilleil  in  at  the  rate  of  2  bushels  to  the  aoix*.  The  open-furrow  sys- 
eni  is  practiced  in  planting  oats^,  i.  e.,  rather  deep  furrows  are  laid 
>ff  15  to  18  inches  apart,  and  the  oats  are  planted  with  a  one-horse 
planter  in  the  bottom  of  these  furrows.  In  this  section  oats  fre- 
juently  "  heave  '•  during  the  winter  when  planted  on  the  level,  but  if 
slanted  in  these  furrows  particles  of  soil  from  the  sides  of  the  fur- 
rows are  loosened  by  freezing  and  recover  the  roots  of  the  oats  as 
hev  are  '*  heaved  *■  out  of  the  soil. 

Oats  are  planted,  as  previously  stated,  over  the  whole  area  not 
;)lanted  in  crimson  clover.  In  li)0<)  the  18  acres  planted  averaged 
5.000  pounds  of  cured  hay  per  acre.  The  oats  are  cut  for  hay  while 
in  the  dough  stage.  Doctor  Raniseur  states  that  it  pays  him  better 
to  convert  oats  into  hay  than  to  gi-ow  them  for  grain.  Oat  hay  is 
handled  in  all  respects  like  crimson  clover  hay. 

CORN. 

Tn  1000,  3  acres  of  the  land  that  had  grown  crimson  clover  was  Avell 
prepared  with  a  one-horse  plow  and  planted  to  corn  about  June  1. 
The  <'orn  rows  were  4  feel  apart,  single  plants  l)eing  left  15  to  18 
inches  apart  in  tlie  I'ow.  Tlie  crop  was  cultivated  shallow  and  level, 
so  that  the  crimson  clover  .-own  at  the  last  plowing  could  l)e  cut  for 
hay  the  following  spring. 

The  corn  was  cut  clc^e  to  the*  ground  aboui  eight  da^'S  after  the 
fodder- pulling  stage  had  j)assed,  and  it  was  shocked  where  it  was 
and  left  for  six  weeks  or  two  months.  It  was  then  shredded.  The 
corn  measured  (Xr^  busln']>  per  acn^  The  >tover  yielded  *2  tons  per 
acre.    This  is  baled  and  finds  readv  sale  on  the  local  market. 

Doctor  Raniseur  has  no  shredder.  Init  employs  the  owner  of  one  to 
come  to  his  farm  and  shred  his  coin.  It  may  not  l)e  out  of  place  to 
state  that  in  this  se<'lion  of  the  count rv  owners  of  shredders  move 
around  from  one  farm  to  another  for  the  purpose  of  shredding  the 
farmers*  corn  >tov(M-.  Doctor  Kamseur  considei^  good  corn  stover 
equal  in  food  value  to  <'olton-seeil  hulls. 

COWPEAS. 

In  summer  the  portion  of  the  farm  not  needed  for  corn  is  planted 
in  cowi>eas.  The  land  is  plowed  as  well  as  possible  with  a  one-horse 
plow,  then  harrowed  and  peas  sown  broadcast  at  the  rate  of  li  bush- 
els per  acre  fi"om  May  1  (o  June  -iri.  The  seed  is  harrowed  in.  The 
^'ines  are  cut  for  hay  after  al)out  one-half  of  the  pods  are  ripe.  At 
^liis  stage  thev  are  much  more  easilv  cured  into  hav  than  if  cut 
^arlier.  The  vines  are  allowed  to  remain  in  the  swath  until  well 
►Vilted  and  the  leaves  are  drv.  The  hav  is  then  raked  into  windrows, 
svhere  it  is  allowed  to  remain  until  the  snuiller  vines  are  dry.     Then 
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it  is  placed  in  tall,  small  cocks  until  it  passes  through  a  sweat  After 
it  has  sweated  sufficiently  it  is  carried  to  the  field  shed,  where  it  is 
stacked  in  a  large  mow  for  about  six  weeks  before  baling.  All  hay 
treated  thus  passes  through  a  heat,  but  not  enough  to  cause  decay. 

Mixed  varieties  of  cowpeas  are  never  sown  on  this  farm,  for  the  rea- 
son that  different  varieties  ripen  at  different  times.  The  owner  of 
this  farm  buys  all  his  cowpea  seed,  because  he  thinks  it  pays  better  to 
sell  hay  than  to  save  seed.  AATien  possible,  different  varieties  of  un- 
mixed seed  are  purchased,  as  early,  mediijm,  and  late  varieties  give 
him  a  better  opportunity  to  cut  the  hay  at  the  proper  time. 

FIELD  SHED. 

The  field  shed  is  cheaply  constructed  by  erecting  four  posts  on  a 
square  24  feet  apart;  two  of  these  are  22  feet  high  and  two  are  20 
feet  high.  These  posts  are  well  braced,  and  a  single  pitch  roof  '20 
feet  s(|uare  forms  the  cover.  The  hay  is  drawn  to  this  shed  after  1)0- 
ing  field  cured,  and  it  remains  there  for  six  weeks,  or  until  the  man- 
ager is  ready  to  put  it  into  bales.  It  should  be  noted  that  hay  selk 
better  when  baled.  When  this  shed  is  filled  it  holds  600  bales  of  hay, 
weighing  from  80  to  100  pounds  each.  The  mow  covers  a  groiinJ 
space  of  50  by  ^17\  feet.  The  hay  is  allowed  to  project  12^  feet  on  the 
front  and  iwo  sides,  but  does  not  extend  beyond  the  roof  at  the  back, 
as  otherwise  water  falling  on  the  roof  would  run  off  on  the  hay. 

EQUIPMENT  OF  THE  FARM  AND  ITS  COST. 

A  statement  of  the  equipment  used  on  the  farm  and  its  cost 
follows : 

One  ono-liorso  Georgia  plow  stock,  with  attachments $5.00 

Ouc  oiic-horse  smoothing;  iiarrow 10.00 

One  oiK'-liorse  wecdcr T.OO 

One  oiic-horso  curved-tooth  sliciiijjr  and  smoothing?  harrow 10.00 

One  two-horse  mower 35.00 

One  one-horse  hayrake 15.00 

One  one-h(>rse  wngon 30.00 

One  one-horse  hay  press 90.00 

One  one-horse  wooden  roUer 7.50 

Total 20^50 

EXPENSES  AND  EECEIPTS  OF  THE  FAEM. 

The  expenses  of  conduetin*^  the  farm  and  the  receipts  froi» 
products  sold  for  190G  are  as  follow^s: 

Cost  of  labor. 

One  man,  twelve  months,  at  $15 ^^^'Iwl 

One  horse,  use  of,  and  feed lOO-*^ 
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Miscellaneous  expenses, 

iterest  on  25  acres  of  land,  valued  at  $100  per  acre,  at  8  per  cent $200. 00 

iterest  and  depreciation  on  machinery,  at  20  per  cent 41. 90 

Total 521.90 

Receipts, 

acres  crimson  clover  hay,  3,500  pounds  per  acre,  at  $1.25  per  hun- 
dredweight   $306. 25 

'<  acres  oat  hay,  3,000  pounds  per  acre,  at  $1.25  per  hundredweight 675. 00 

;  acres  cowi)ea  hay,  3,000  pounds  per  acre,  at  $1.25  per  liundred- 

weight 825.  00 

i  acres  com.  6C.66  bushels  per  acre,  at  75  cents  per  bushel 150.00 

1  acres  corn  stover,  2  tons  per  acre,  at  $15  per  ton 90.00 

Total    income 2, 046. 25 

Total  (*ost 521.  90 

Net    income 1,  524.  .^5 

These  figures  indicate  very  clearly  the  importance  of  growing  hay 
1  the  cotton  farms  of  the  South,  where  a  large  proportion  of  the  hay 
Kjuired  is  brought  from  other  States.  Doctor  Ramseur  sold  all  of 
is  hav  at  his  l)arn,  and  could  have  sold  more. 

'V^^len  it  was  suggested  that  by  the  use  of  two  horses  and  two-horse 
lows,  wagons,  and  implements,  one  man  would  be  able  to  work  twice 
3  much  land,  and  do  especially  the  plowing  better,  the  owner  of  this 
irni  informed  the  writer  that  his  object  was  to  show-  wdiat  could  be 
one  with  a  one-horse  farm. 

Doctor  Ramseur  paid  $15  a  month  for  labor  in  190G,  For  the  year 
907,  owing  to  the  advance  in  the  price  of  labor  it  w^as  necessary  to 
ay  the  same  man  $20  per  month.  This  man  furnishes  his  ow^n  house 
nd  boards  himself. 

APPLICATION  TO  OTHER  FARMS  OF  THE  SYSTEM  DESCRIBED. 

Comparatively  few  farms  in  the  South  have  the  supply  of  manure 
lecessary  to  duplicate  Doctor  Ramseur's  methods,  but  even  where  the 
iianure  from  cattle  is  not  available  it  would  pay  to  grow  at  least 
noiigh  hay  for  home  consumption,  and  in  many  parts  of  the  South 
•y  substituting  commercial  fertilizers  for  barnyard  manure  the 
tiethods  described  could  be  followx^d  with  somewhat  similar  results. 
)n  nearly  every  farm  or  plantation  some  manure  is  available.  But 
veil  where  there  is  no  manure  hay  could  still  be  gi'own  to  advantage, 
n  some  cases  it  would  undoubtedly  pay  to  plow  under  an  occasional 
''Op  of  rye  or  cow  peas  to  put  humus  into  the  soil ;  but  where  one  is 
rowing  legumes,  and  especially  where  there  is  a  crop  of  stubble  to 
Jow  under  every  spring  and  every  fall,  there  will  usually  be  enough 
^nins  in  the  soil  so  that  commercial  fertilizers  will  make  good  crops 
f  hay. 
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Of  course  il  would  not  be  possible  in  all  parts  of  the  South  to 
duplicate  the  prices  for  hay  received  by  Doctor  Ramseiir,  but  there  is 
not  a  Southern  State  where  good  hay  like  that  grown  on  the  farm 
here  described  would  not  sell  at  a  handsome  profit  over  the  cost  of  its 
production.  But  while  very  few  farmers  would  be  able  to  make  a 
l^rofit  of  $00  an  acre  on  a  hay  farm,  it  would  be  a  poor  hay  grower 
indeed,  with  hay  at  such  a  price  as  now  prevails  in  the  South,  who 
could  not  make  $20  an  acre  alx>ve  exi>enses. 

A  word  of  caution  should  be  inserted  here  concerning  crimson 
clover.  This  crop  has  become  important  only  in  a  limited  section 
along  the  Middle  Atlantic  coast.  Elsewhere  results  with  it  have  been 
very  irreguhir.  It  would  therefore  be  wise  for  the  prospective  hay 
gi'ower  to  experiment  with  crimson  clover  <m  a  small  scale  until  he  is 
sure  h(*  has  learned  liow  to  grow  it  and  has  gotten  his  land  well  inocu- 
lated for  it.  Practically  the  same  remarks  apply  to  veteh,  except 
that  the  region  in  which  vetch  succeeds  is  considerably  larger  than 
the  corresponding  region  for  crimson  clover.  Vetch  usually  does  not 
thrive  when  first  sown  on  a  piece*  of  land,  and  the  trouble  seems  to  be 
duo  to  the  lack  of  the  i)r()per  bacteria  in  the  soil.  By  persistent 
cfl'ort,  however — that  is,  bv  continuln«i:  to  sow  a  little  vetch  on  the 
saiiK*  piece  of  linid  for  two  or  thnn*  years  in  succession — the  land  will 
Ijcconie  inoculat(Ml.  and  then  vetch  Jnay  be  readily  grown;  and  it  i'^ 
doubtful  if  there  is  anv  hav  su])eri()r  to  that  made  bv  vetch.  A  verv 
good  plan  would  bo  to  sow  for  winter  hay  crops  a  mixture  of  oats, 
vetch,  and  crimson  clover,  or  anv  two  of  these:  then  for  summer  sow 

ft 

cow  peas,  using  two  or  three  varieties  having  different  lengths  of 
growing  season  in  order  to  extend  the  period  of  hay  harvest. 

AMiere  manure  is  not  available  commercial  fertilizers  should  be 
usod  unless  the  ground  is  known  to  be  rich.  The  fertilizers  re(]uired 
will  depend  largely  upon  tlie  character  of  the  crop  grown  and  upon 
the  soil.  In  the  coastal  plains  region  there  is  no  question  that  l)Oth 
j)hosphoric  acid  and  potash  should  Ik»  added  even  to  a  legmniiiouj^ 
hay  crop,  and  for  crops  other  than  legumes  some  nitrogenous  fer- 
tilizei-  should  i)e  added.  One  of  the  most  successful  hay  growers  in 
the  South  uses  for  cowj)eas,  vetch,  crimson  clover,  and  other  leginues 
oOO  pounds  \)rv  acre  of  a  fertilizer  containing  10  i)er  cent  of  phos- 
j)horic  ncid  and  4  p(»r  cent  of  potash.  This  is  in  the  coastal  plains 
I'cgion.  For  crops  other  than  legumes — such,  for  instance,  as  Joluison 
gra^s  and  oats — he  adds  aljout  200  i>ounds  of  cotton-seed  meal.  In 
the  Picihnont  region,  where  the  soils  c<mtain  more  clay,  the  2)otash 
could  }>roi)ably  be  omitted  from  the  fertilizer  without  greatly  affect- 
ing the  yield  of  hay. 

There  should  be  no  difllculty  anywhere  in  the  South  in  getting  a 
winter  hay  crop  that  would  yield  1  ton  per  acre,  to  be  followed  by 


15 

summer  crop  of  cowpeas  that  would  yield  from  1  to  2  tons  per  acre, 
onsidering  the  price  of  hay  in  the  South  and  the  considerable 
icome  from  a  hay  farm,  the  cost  of  the  necessary  equi^mient  is  not 
o  large. 

In  sections  where  Joluison  grass  is  well  established  a  very  good 
rstem  of  hay  growing  is  to  sow  vetch  or  crimson  clover,  or  both, 
ith  a  small  amount  of  oats  as  a  winter  crop  on  Johnson-grass  land. 
IThere  the  land  is  plowed  early  in  the  fall  and  put  in  good  condition 
>r  the  winter  hay  crop,  two  or  three  good  crops  of  Johnson  grass 
in  be  cut  the  next  sunnner.  Tliis  system  will  (lien  give  a  crop  of 
inter  hay  and  two  or  three  cuttings  of  Johnson-grass  hay  every  year. 

A  very  goixl  modilicatiou  of  this  system  would  be  to  grow  cowpea 
ay  every  other  year  as  the  summer  croj),  alternating  with  Johnson 
rass,  and  growing  a  crop  of  wint^^r  hay  eacli  yeai*.  The  system 
roiilil  then  be,  say,  oats  and  vetch,  followed  by  cowpeas,  the  land 
eing  plowed  and  put  in  good  condition  before  sowing  the  cowpeas. 
^fler  the  cowpeas  are  off,  disk  in  the  winter  hay  croj):  then  the  next 
uninier,  after  taking  ott'  the  winter  hay  crop,  let  the  Johnson  grass 
ome  on. 

One  very  successful  hay  grower  in  ilississippi  sows  bur  clover  on 
rohnson-grass  sod  in  th(»  fall  and  ])astures  the  bur  clover  during  the 
V inter,  allowing  it  to  make  just  enough  seed  in  the  spring  to  reseed 
he  land.  This  treatment  has  increased  the  vield  of  Johnson-grass 
lay  prodigiously.  This  farmer  cuts  Johnson  grass  before  it  heads 
)iit,  or  about  the  time  it  is  heading,  and  thus  avoids  scattering  the 
sced  of  this  serious  pest. 

It  is  hoped  that  a  description  of  Doctor  Ramseur's  work,  showing 
:he  possibilities  in  the  ju'oduction  of  hay  in  the  South  and  pointing 
the  way  to  a  satisfactory  method,  will  result  in  nu^re  hay  being  grown 
in  that  section.  The  fai'uier  or  planter  who  buys  hay,  even  at  $15  a 
ton,  when  he  could  grow  it,  is  wasting  money.  The  cost  of  growing 
liay  under  ordinary  farm  conditions  in  the  South  is  from  $.3  to  $0  a 
ton.  It  is  easily  seen  that  where  a  farmer  must  pay  $15  or  $'20 — 
and  sometimes  even  ^2i) — a  ton  for  hay,  he  would  save  a  large  part  of 
liis  expenses  by  growing  his  own  hay. 

On  account  of  the  difference  in  the  crops  adapted  to  various  soils 
ind  clinuitic  conditions,  it  is  manifestly  impossil)le  to  lay  out  a  crop- 
[)ing  system  for  a  hay  farm  that  will  suit  all  sections.  If,  however, 
inv  farmer  who  reads  this  bulletin  desires  to  do  similar  work  on  his 
)wn  farm,  the  Office  of  Farm  Management  Investigations,  of  the  Bu- 
reau of  Plant  Industry,  United  States  Department  of  Agriculture, 
vill  gladly  assist  in  arranging  a  cropping  system  suited  to  local  con- 
litions. 
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HARVESTING  AND  STOI  'NG  CORN." 


nrTBODxicTioir. 

The  production  of  a  large  crop  is  of  cou  -se  the  subject  of  most 
importance  in  com  growing,  but  there  is  need  of  much  care  and  labor 
in  harvesting  and  storing  the  crop  after  it  is  produced  in  order  to 
obtain  its  maximum  value. 

THE    SUO. 

On  most  well-managed  farms  the  work  of  harvesting  and  storing 
the  corn  crop  begins  with  the  filling  of  the  silo.  Corn  is  one  of  the 
best  crops  for  this-  purpose,  if  not  the  very  best.  Sorghum  stands 
dry  weather  much  better  than  corn  and  for  dry  regions  is  a  surer 
crop,  but  it  is  more  inclined  to  fall  down  and  become  tangled  than 
corn,  thus  making  it  somewhat  more  difficult  to  place  in  the  silo. 
This  difficulty  is  overcome  to  a  large  extent  by  growing  the  two  crops 
together,  and  the  ensilage  made  from  these  two  crops  grown  together 
is  usually  superior  to  that  from  either  crop  grown  separately. 

When  the  silo  first  came  into  use  it  was  thought  necessary  to  fill 
it  with  very  green  succulent  growth.  This  is  now  know^n  to  be  an 
erroneous  idea,  and  the  silo  is  regarded  much  as  a  storeroom  or  food 
preserver,  the  value  of  the  ensilage  depending  to  a  very  great  extent 
on  the  nutritive  value  of  the  crop  with  which  the  silo  is  filled.  To 
this  end  it  is  advisable  that  the  corn  shall  have  reached  a  degree  of 
ripeness  indicated  by  rather  hard,  well-dented  or  glazed  kernels  and 
partially  dried  husks  before  it  is  placed  in  the  silo.  There  is  a  week 
or  ten  days  when  the  ears  are  in  this  condition  and  the  stalks  still 
contain  sufficient  sap  to  cause  the  silage  to  pack  well  in  the  silo.  It 
is  even  better  to  add  a  little  water  to  accomplish  the  latter  purpose 
than  to  cut  the  crop  before  it  has  attained  its  full  ^ceding  value. 

a  The  foHowing  Fanners'  BuUetiiis  in  reference  to  Indian  corn  (  ^alze),  its 
ruiture,  harvesting,  storage,  etc.,  will  be  sent  without  cost  upon  the  i  'eipt  of  a 
re<iuest  therefor  addressed  to  the  Secretary  of  Agriculture,  Washingti  i,  D.  C. : 
No.  32,  Silos  and  Silage;  No.  81,  Corn  Culture  in  the  South;  No.  11)0,  Com 
Growing;  No.  21*1),  The  Production  of  Good  Seed  Corn;  No.  253,  The  Ger- 
mination of  Seed  Corn ;  No.  292,  Cost  of  Filling  Silos ;  No.  3a3,  Corn-Harvesting 
Macliinery. 
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Many  of  the  State  agricultural  experiment  stations  have  published 
valuable  bulletins  treating  of  ensilage  and  the  silo,  and  Farmers'  Bul- 
letins 32  and  292  of  the  Department  of  Agriculture  treat  especially 
of  this  subject.  This  publication  will,  therefore,  deal  more  especially 
with  other  methods  of  harvesting  and  storing  the  corn  crop. 

COEN  AS  A  FOBAOE  CBOP. 

TTnless  to  l)e  used  for  ensilage  or  cut  green  and  fed  directly  to  stock, 

it  is  v(»ry  seldom  profitable  to  grow  corn  exclusively  for  forage. 

Even  when  grown  for  the  purpose  of  filling  a  silo,  the  feeding  value 

of  the  crop  is  very  greatly  increased  by  the  amount  of  grain  put  in 

the  silo.     If  hay  or  forage  alone  is  desired,  independent  of  grain,  it 

can   usually  be  more  satisfactorily  produced  by  growing  alfalfa, 

clover,  cowpeas,  or  sorghum  than  by  growing  com.     In  addition  to 

having  a  higher  feeding  value  than  corn  stover,  alfalfa,  clover,  or 

cowpeas  will  enrich  the  soil  on  which  they  are  grown.     The  removal 

year  after  year  of  crops  of  corn  or  sorghum  will  rapidly  impoverish  a 

soil  unless  an  equivalent  amount  of  humus  and  fertility  is  returned 

to  it. 

STEIPFINQ  THE  BLADES. 

In  some  sections,  especially  in  the  Southern  States,  tlie  practice  of 
strippin<j:  the  blades  by  hand  from  the  standing  stalks  has  for  years 
hotm  one  of  the  established  operations  in  connection  with  harvesting 
the  corn  crop.  There  is  no  question  that  the  blades  when  thus 
♦gathered  and  well  stored  furnish  an  excellent  forage,  but  there  are 
cheaper  methods  of  obtaining  forage  of  as  good  or  better  quality. 

Ex])eiiments  and  calculations  as  to  cost  and  value  have  been  made 
by  th(*  (fcorgia  Experiment  Station"  and  other  stations  in  the  South- 
ern Stat(»s.  and  the  conclusion  has  been  reached  that  the  stripping  of 
corn  blades  is  unnrofitable  and  should  be  discontinued. 

TOPPING. 

•"     •     > >w^*i^*'^  *»^  some  localities  to  top  the  stalks 

I  '•-•  ^  ^y  this  method  the  portion  of 

»''  ...     I   .<r  readilv  and  with  least  waste  is 

%■' 

•      -  late   in  maturing  or  wet   fall 

•••'•■       ^  ^1^*^      )'^ning  ears,  the  topping 

■••  '^^  have  become  hard, 

-  •  '     '  »^ore  the  topping  is 

ipavy  growth  of  cow- 
•  •I  'acticable  and  war- 
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rant  the  topping  of  the  crop.  If  the  com  is  desired  for  seed,  topping 
will  facilitate  the  drying  of  the  ears  and  thus  make  it  possible  to 
select  the  seed  before  it  is  injured  by  freezing.  Ordinarily,  however, 
it  is  found  more  expensive  to  top  a  com  crop  than  to  cut  and  shock 
the  entire  plant. 

Experiments  conducted  by  the  agricultural  experiment  station  at 
Auburn,  Ala.,  indicate  that  a  greater  profit  is  obtained  by  cutting  and 
shocking  the  entire  plant  than  by  topping. 

CUTTINQ  AND  SHOCKING  COMPARED  WITH  HUSKING  FEOH 

THE  STANDING  STALKS. 

Over  large  areas  in  the  principal  corn-growing  States  corn  is  grown 
primarily  for  the  grain,  and  each  farmer  decides  for  himself  how 
much  of  the  crop  will  be  cut.  This  is  usually  determined  by  cutting 
just  enough  to  feed  the  animals  maintained  on  the  farm.  The  chief 
objection  to  this  method  is  that  many  farmers  do  not  maintain  enough 
animals  to  consume  all  of  the  corn  stover  produced.  If  the  ears  are 
gathered  from  the  standing  stalks  and  no  use  is  made  of  the  stover, 
fully  one-third  of  the  crop  is  wasted.  The  term  "  fodder  "  is  applied 
to  the  entire  plants  as  ordinarily  cut  and  shocked,  while  the  term 
*•'  stover  ''  is  applied  to  the  portion  remaining  after  the  ears  have  been 
pulled  or  husked. 

Generally  speaking,  there  is  little  difference  in  cost  between  husk- 
ing and  cribbing  corn  from  the  shock  and  husking  and  cribbing 
it  from  the  standing  stalk.  In  some  sections  men  will  husk  from 
standing  stalks  at  a  lower  price  than  from  shocks,  but  the  cost  of 
teams,  although  they  are  not  usually  very  busy  with  other  work  dur- 
ing corn-husking  season,  must  be  taken  into  consideration.  Consider- 
ing the  expense  of  husking  from  the  standing  stalk  and  from  the 
shock  as  equal,  it  is  evident  that  the  stover  has  been  obtained  for  the 
money  paid  for  having  the  corn  cut  and  shocked.  This  cost  of  cutting 
and  shocking  is  very  much  less  than  the  value  of  the  stover  if  it  be 
properly  stored  and  fed.  If  left  in  the  field  until  February  or  March 
exposed  to  the  winds  and  rains  of  winter,  it  is  questionable  whether 
its  feeding  value  is  equal  to  the  cost  of  cutting  and  shocking. 

There  are  sections  in  the  Central  and  Southern  States  where  the 
soil  is  rich  and  the  growing  season  long,  causing  the  corn  to  make  a 
large,  tall  growth  of  stalk  which  does  not  furnish  a  good  quality  of 
stover.  In  such  sections  it  may  be  better  to  obtain  the  necessary 
quantity  of  forage  by  cutting  several  hay  crops  each  year  than  by 
saving  the  corn  stover.  This  is  especially  true  in  localities  where 
warm,  damp  weather  causes  the  cgrn  stover  to  lose  its  feeding  value 
rapidly. 
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TIME  OF  CUTTIHO. 

In  the  sections  where  corn  is  grown  extensively  and  primarily  for 
the  grain,  but  where  it  is  cut  and  the  stover  fed,  the  time  of  cutting 
is  governed  by  the  eflFect  which  the  cutting  will  have  on  the  ears. 
AVlien  grown  for  grain  it  is  not  advisable  to  cut  until  the  kernels 
have  l>ecome  well  dented  and  hard  and  the  husks  partly  or  entirely 
dried.  F'rom  the  time  the  corn  reaches  this  condition  there  is  ordi- 
narily a  period  of  about  ten  days  or  two  weeks  in  which  the  stover 
has  a  high  feeding  value  and  the  production  of  grain  per  acre  is  not 
materially  decreased  by  cutting.  After  heavy  frosts,  or  after  the 
leaves  l)ecome  brown  and  the  stalks  dry,  the  expense  of  cutting  is 
greater  than  the  feeding  value  of  the  stover  obtained.  When  cut 
during  the  period  above  mentioned,  corn  stover  has  approximately 
the  same  value  as  timothy  hay  and  can  accordingly  be  valued  at 
$<),  $8,  or  $10  a  ton.  If  cutting  is  delayed  until  the  com  is  mature 
enough  to  husk  and  crib  or  if  small  shocks  of  stover  are  left  standing 
in  the  field  till  spring,  the  feeding  value  of  the  product  is  scarcely 
worth  the  expense*  of  feeding  it  and  returning  the  stalks  to  the  land. 
There  are  all  kinds  of  corn  stover,  and  the  principal  factors  govern- 
ing the  quality  of  any  particular  kind  are  time  of  cutting  and  care 
in  storing. 

The  above  statements  apply  to  cases  in  which  the  corn  is  grown 
for  grain.  The  cutting  of  corn  when  the  ears  are  in  the  roast ing- 
ear  condition  or  as  they  are  beginning  to  glaze  makes  a  more  pala- 
tai)le  stover,  but  the  full  feeding  value  of  the  crop  is  not  obtained 
bv  such  (»arlv  cuttin^j^. 

METHODS  OF  CUTTING.* 

Several  methods  of  cutting  are  now  generally  followed:  By  hand; 
with  a  horse  cutter  drawn  as  a  sled  (u*  on  wheels  between  the  rows; 
with  a  cr»in  hinder;  and  with  a  corn  shocker.    In  the  Northern  States 

'1'^     videlv  used.    The  stalks  attain  a  height  of 

'*  and  bound  very  satisfactorily  by  means  of 

..ur  ^  i'^"th.  wh'»re  the  stalks  are  but  5  feet 

..<»<  use(     n  rnitting  and  binding  the 

ni -1"  his  purpose,  however, 

'••    •      "  •■  'milt  for  such  heavy 

'd  Southern  States, 

•^  or  more  feet,  with 

^mder  does  not  meet 

■ted   for  just  such 

..,,iomeiit8  and  machinery 
'"^••n  .ms,  entitled  "Corn- 
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rrops  as  these  would  meet  with  greater  favor  thantliti  bindersj  de- 
dgned  for  com  of  average  height. 

The  method  of  cutting  is  governed  not  only  by  the  height  of  the 
itatks  but  also  by  the  quantity  of  corn  to  be  cut.  Where  farms  are 
unall  and  the  area  to  be  cut  is  less  than  20  acres,  cutting  by  hand  or 
jy  »uch  a  cutter  as  is  shown  in  Bgure  1  is  found  more  profitable  than 
uaintaining  exi)ensive  machinery  for  the  purpose.  AVhere  a  large 
icreage  is  to  be  cut  during  the  limited  time  within  which  it  is  most 
profitable  to  cut  com,  corn  binders  or  corn  shockers  are  necessary  and 
ire  tbe  most  economical  means  of  harvesting. 
HAND   CVTTEB& 

Although  there  are  circumstances  under  which  the  cutting  of  com 
by  hand  is  advisable,  there  are  still  cut  by  this  laborious  method 
many  acres  which  could  more  profitably  be  cut  by  corn-harvesting 
machinery. 

Various  localities  have  their  peculiarities  in  regard  to  jnethods  of 
cutting  corn  by  hand,  kinds  of  knives  used,  etc.  Figure  2  shows 
forms  of  knives  that  give  most  general  satisfaction.     In  the  hand  of 


Fio.  1. — ropn  harvisl.T  witli  imloinalli:  knlle  iiuarJs, 

the  man  shown  in  figure  ii  is  another  form  of  knife  that  iw  very  gen- 
erally used.  The  same  figure  shows  a  whocking  horse  that  is  wry 
con%'enient  where  the  corn  is  cut  by  hand  and  one  shock  is  conipleled 
before  l>eginning  another.  A  shocking  horse  is  also  very  serviceable 
for  shocking  after  a  corn  binder,  especially  when  but  one  uinn  is 
shocking.  Some  cutters  prefer  to  lie  down  supports  by  twisting 
together,  at  proi)er  intervals  through  the  field,  four  adjoining  hills, 
The  tying  together  of  these  four  hills  fonns  what  is  known  in 
some  localities  as  gallowses,  which  sujiport  the  stalks  in  beginning 
a  shock.     By  tying  down  a  row  entirely  through  the  field  a  very 
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ciinvi-iiiciit  system  of  ciitliiifr  (.'an  ln'  pmvucd  by  ciittiii^r  f'""'"  iHi- 
Auwk  fu  the  next,  up  out'  side  of  Uie  siiOL-k  row  anil  down  ife 
other.  A  very  jri-ejil  deal  of  liard  labor  nu^rht  Iw  saved  ami  more  inn 
flit  |H'i'  diiy  if  everyone  wht'ii  ctittiiig  corn  would  adopt  a  dt'firiiii 
sy^teIll  of  jutH'eiiurt'  in  cutting  and  bnilding  a  shock. 

KifiiiiT   I  explains  a  frood  nicthml  of  cnfting  small  slux'ks  I'ijrlii 

liills  -([iiiire.  and  can  K'  employed  by  the  use  of  the  .-ihoi'kiiif:  Imr* 

III-  by  lyinfr  down  the  four  i-ential  hills  as  indicated  in  the  illii-ira- 

lion"     i''(.r  the  first  iiniiloiid.  hills  1,  2,  S,  4,  fl,  G,  7,  and  S  should  U'ciit 

in  till'  onler  £rivcn.  and  (lie  arndoad  stood  at  the  point  indirated  Ky 

ilie  I, 'tier-/.     Tlie  numbers  and  letters  in  the  figure  indicate  tlieunk 

in  which  the  hills  arc  cut  and  the  l<M-!nii>ii 

ill  whicli  the  fodder  is  placed.     By  ciiliiii;' 

each  shock  after  this  definite  system  very 

niaiiy  niiiiecessary steps  can  In'saved.    Other 

systems  of  ei]ual  merit  can  1h'  adopted  fiT 

lulliiifr  sb<Mks  (if  different  sizes.     Without 

a  definite  system  of  procedure  mtich  tinit 

is    lost    an<l    many    uniiece?.sary    steps  ire 


HOBSE-POWER   CUTTEBS. 

riieiT  are  many  inexpensive  fonusof  com 
euiti'is  similar  to  the  one  shown  in  figure  I 
wliich  by  Ihe  use  of  a  horse,  or  two  lioT^v' 
bilriied  <ine  in  front  of  the  other,  will  ena'Jf 
(wii  men  111  eiil  and  shock  TOrn  more  rapidh 
aiicl  wiih  tesi-  fatigue  than  by  hand.  In 
-.im<'  (■as<'>  the  cutter  is  drawn  on  ninncr^ 
^1:-  a  ^led,  bill  llie  saving  in  draft  warnuit- 
■  iii-  ii-f  cif  wlieels.  A  man  on  each  -i<li' 
■  '■■]■■■>  iIm-  -tidk^  as  they  are  cut.  and  «li.-ii 
..,i-i.  i,-  -.io]i|H'd  and  the  frnldi-r  pla.vil 

■  ''■     -l--ill  can  cimstrnct  such  a  ciilter 
■    -  ■' -■   it  the  points  at  wliieli 

■  ii  levated  or  loweivd  In 
.■,.■.                   ■■"  attachment    of  olher 

-  the  stubs  may  l>e  mi 

-wer  is  uae<]  for  eiittiiis 

■>r  twine  or  ivpairs  and 
■■"    he  cheapest  metlKwh 


The  corn  binder  with  bundle  carrier,  as  shown  in  figure  5,  is  sat- 
afactorily  used  in  cutting  corn  of  average  or  small  size  on  land  that 
s  not  vei'y  steep  or  stumpy.  On  the  comparatively  level  prairie  land 
>i  the  Xorth  Central  States  the  corn  binder  is  very  generally  used  in 
aitting  and  t^hocking  corn.  In  light  corn  or  on  level  land  two  liorses 
Kill  suffice,  but  for  faster  work  or  heavy  corn  the  nse  of  three  or 
four  horses  is  much  more  satisfactory.  Three  men,  one  to  rim  the 
binder  and  two  to  shock,  and  two  teams  can  cut  and  shock  about  7 
acres  of  corn  a  day.  However,  conditions  vary  to  such  an  extent 
regarding  the  weight  of  the  corn  crop,  the  lay  of  the  land,  etc.,  that  it 


is  impos.siblc  to  give  figures  thiit  will  !ipi>ly  to  all  cases.  Under  nor- 
mal conditions  and  with  an  average  corn  croj)  the  cost  of  cutting 
and  shocking  by  means  of  the  corn  binder  is  about  ^l.-TO  per  acre. 
In  sections  where  Ihe  corn  hinder  is  huccessfully  used  the  principal 
objections  to  its  use  are  the  cost  of  twine,  whidi  remains  upon  Ihe 
fodder  but  a  short  time,  and  the  knocking  off  of  ears  in  the  process 
of  binding.  In  almost  all  cases  the  quantity  of  corn  knocked  off  bv 
the  binder  is  great  enough  to  warrant  driving  a  wagon  over  the  field 
and  gathering  the  ears  from  the  ground  after  the  corn  is  cut  and 
shocked.  This  is  necessary  because  the  i»n'seiLce  (if  Ihe  shocks  in  the 
field  prevents  the  turning  in  of  hogs  or  cattle  to  gather  up  the  ears 
knocked  off  by  the  binder. 
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The  use  of  a  binder  with  a  bundle  carrier  saves  very  much  of  the 
hard  labor  of  cutting  and  shocking,  and  the  greater  ease  of  haiulliiiir 
the  fodder  when  bound  into  bundles  of  convenient  size  saves  lalwr 
enough  to  compensate  for  the  twine  used. 

Hie  stubble  cutter  should  be  attached  to  the  corn  binder  whenever 
possible,  as  the  early  cutting  of  the  stubs  hastens  their  decay  and  puts 
tlie  ground  in  a  better  condition  for  the  following  crop. 

SHOCKEBS.o 

The  corn  shocker  has  not  as  vet  met  with  as  much  favor  as  the 

com  binder,  thou^^h 
it  is  now  used  ex- 
tensively   in    some 
localities,  esj)ecially 
in  Ohio.     The  prin- 
cipal point  in  favor 
of   using   the   corn 
shocker  is  the  sav- 
ing of   hard   man- 
ual labor.     Almost 
all     of     the     hard 
work  is  performed 
by  the  teams.    The 
cost  of  twine  is  not 
as  'great  as  in  the 
case  of  the  binder, 
but  much  more  dif- 
ficulty    is     experi- 

I    enced    in   handling 

I'l'..  I.    iM.ii^r.iiii  viiowin-  M  iiH'iiuid  of  ciitiiiii:  shocks  o\'^\\t    the     foddcr     wlien 

the  shocks  are  made 

Sv  the  -liocuw  ''li(.  variety  of  niovcnieiits  necessary  in  stopping  the 

'  •"!.  iinloiuu..^      '►'•  -luwi^s,  anil  |)ivj)ariiig  the  shocker  for  cuttin<; 

""VI  .1   wi,    .         ...     ^     .'  ;»«raiiist  the  use*  of  this  machine  bv  all 

'Mihei'  sinipli^^'ation  the  shocker  niav 
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••  a  manner  that  will 

Irv.     Slvervone  who 
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com  knows  the  annoyance  and  great  loss  due  to  poor  shocking.  It 
would  seem  as  though  anyone  would  know  how  to  shock  corn  fodder, 
and  especially  anyone  raised  on  a  farm.  Perhaps  everyone  does 
know  hoWj  but  the  large  projwrtion  of  twisted  and  fallen  shocks  seen 
in  every  locality  where  corn  is  grown,  especially  where  it  is  grown 
extensively,  is  conciusiye  evidence  that  many  do  not  properly  shock 
iheir  fodder.  To  this  carelessness  is  due  the  loss  of  millions  of  dol- 
lars' worth  of  stover,  to  say  nothing  of  the  grain  that  is  also  ruined. 

BtTILDINO  AND  TYING  THE  SHOCK. 

The  stalks  should   l>e  stood  evenly  about  the  shocks,  with   just 
enough  slant  to  make  fhem  stand  well  against  the  shock.     The  slight 


Fia.  D.— Corn  binder  with  bimdle  Ciirrter  In  operation. 

slant  they  have  should  in  all  cases  be  toward  the  center  of  the  shock. 
Too  much  slant  is  very  objectionable,  bei;ause  in  settling  the  slant 
increases  and  causes  the  shock  to  take  water.  The  shocks  wliould  he 
tied  as  soon  as  they  are  made.  This  will  prevent  them  from  twisting 
or  allowing  the  stalks  to  blow  down  before  they  have  settled  in  place. 
Some  prefer  to  wait  until  the  fodder  has  cured  a  few  days  before 
tying,  so  that  they  may  be  tied  tighter.  A  much  better  method  is 
to  tie  them  when  first  made  and  in  about  ten  days  tighten  the  ties. 
For  tying  the  sliocks,  binder  twine  is  the  most  satisfactory.  A  hulf- 
inch  rope  some  i)  or  I'H  feet  long,  depending  upon  the  size  of  the 
shocks,  with  a  small  well-curved  hook  made  of  one-half  inch  iron  rod 


. "'    .      .  .    I 

tioil  ill  mu>  ciid  of  tlio  ri)]X',  is  of  jrreat  utjsiHtaiico  1k>11i  in  Iviiig  aiiJ  i 

ill  lifrlilt-'iiiujr  tlic  tii's  unmnii  tlic  shocks.     Tlu'  i-opc  is  placet]  artmini  I 

tlu'  slioik  iii'iir  tlic  tii|i  ;uul  tlic  rinp;  lidoked  over,  niiil  tlic  n>ix'  ir^  ilwu  | 

(lijnvn  tijriilly  iiiul  the  Imisc  end  phuvil  iiikUt  in  iinler  In  huM  ii  . 

s<>ciirely  while  the  htiidcr  twine  is  lieiiif^  ]>la<H'd  in  position  ami  li'-'i-  I 

If  the  I'lirii  is  <[uile  tall  then-  is  tin  in<'liniilioii  1o  tie  tlie  >liock>  {•«'  \ 
low.     Tile  tvin^  slionM  alwavs  Ik.'  done  within  ti  or  ;t  feel  of  the  i"ii 
of  the  shock'. 

SIZE   OF   BHOCKS. 

In  dry  <liinates  and  where  the  corn  Iteconies  well  ripened  almiit  tlii' 
time  co.)l  fall  wciither  sets  in.  the  com  shocks  should  Ih'  larm-— 1 1. 1'-. 


'    ■t:i}re  of  iiiittitritv  and 

.  ..cks  will   not    heat   or 

.ains  and  wind,  will 

K.rtionof  the>h.«-k>. 

iiinns  it  is  ne(vs>aiv  to 
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.,-ary  for  it  to  iH'i-nnje 

the  stalks  jneex|«wd 

-ed  out  and  the  stover 
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shocks,  rains  will  leach  from  the  fodder  the  soluble  and  most  palat- 
able and  nutritious  food  elements  and  render  the  stover  dry,  brittle, 
tasteless,  and  of  little  feeding  value. 

SPACING  OF  SHOCK  BOWS. 

It  is  always  best  to  have  the  shock  rows  straight  across  the  field, 
and  if  the  corn  has  been  checked  the  shock  rows  can  be  made  straight 
in  two  directions.  This  is  very  essential  when  the  ground  is  to  be 
sown  to  fall  wheat.  In  this  case  wide  shock  rows  are  advisable,  and 
bv  means  of  the  corn  binder  and  bundle  carrier  this  result  can  be 
easily  accomplished  (fig.  6). 

JEEEING  AND  STOEING  THE  EAES  TJNHUSEED. 

Jerking  the  ears  and  storing  them  unhusked  is  a  method  of  har- 
vesting employed  in  some  sections,  especially  in  the  South,  where  the 
argument  usually  given  in  its  favor  is  that  if  the  husks  are  on  the 
ears  they  are  more  protected  from  the  grain  weevil.  The  destruction 
of  com  by  this  insect  is  one  of  the  drawbacks  to  more  extensive  corn 
culture  in  the  South,  and  it  is  hoped  that  tests  will  be  made  having 
as  their  object  the  determination  of  practical  methods  whereby  large 
quantities  of  corn  can  be  kept  free  from  destruction  by  this  grain 
weevil.  As  soon  as  the  corn  l)ecomes  dry  enough  to  crib,  weevils  are 
frequently  found  working  under  the  husks  on  the  kernels  of  tlie  ears, 
sometimes  to  the  number  of  twenty  or  more  to  the  ear.  It  is  a  ques- 
tion worthy  of  careful  experimentation  to  determine  whether  the 
com  is  more  seriously  injured  by  transferring  the  weevil  with  the 
unhusked  ears  to  the  crib  than  would  result  were  the  corn  husked  in 
the  field,  causing  the  weevils  to  drop  to  the  ground  and  thereby 
leaving  most  of  them  in  tlie  field. 

The  total  amount  of  work  required  to  jerk  the  corn  and  afterward 
husk  it  is  considerably  greater  than  that  required  to  husk  it  directly 
from  the  standing  stalk,  and  the  quantity  of  forage  obtained  by 
gathering  the  husks  is  not  sufficient  to  pay  for  the  extra  work.  Much 
l)etter  forage  could  bo  obtained  more  cheaply  by  other  methods.  If 
the  husks  are  sold  advantageously  for  mattress  making  it  is  well  to 
|>erform  the  two  operations  of  jerking  the  ears  and  afterward  husk- 
ing them  in  a  manner  that  will  furnish  husks  of  good  quality.  The 
proportion  of  husk  varies  greatly  among  the  different  kinds  of  corn, 
hut  it  is  sufficient  to  say  that  it  requires  fully  one-half  more  room  to 
store  the  ears  unhusked  tlian  husked. 

HUSKING  FROM  THE  SHOCK. 

In  sections  where  the  farms  range  in  area  from  80  to  1(>0  acres  and 
diversified  farn)ing  is  followed  so  that  all  of  the  stover  is  fed.  husking 
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from  the  Rhock  is  a  common  metliixl  of  harvesting  tlie  eai-s.  Figure* 
7  and  S  show  some  of  the  forms  of  hiiskinjr  jiegs,  gloves,  and  hoofc- 
in  general  nwe.  Siicli  gloves  are  too  clumsy  to  l)e  used  except 
when   \*'VY  cold  weather  makes  the  use  of  gloves  necessiiri.    For 
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e  loading  the  piles  of  com 
feet  s(]u«rt'  are  of  verj'  great 
■d  rathi'r  than  to  throw  the 
KH'oihe  damp  or  even  muddy 
:iiid  from  whence  it  is  nec- 
essary (o  pick  them  by 
hand.  As  the  corn  should 
Ih>  hauled  and  stored  soon 
lifter  it  is  husked,  a  great 
supply  of  these  sheets  is 
not  ne<i'ssary.  foi-  as  soon 
jis  tlie  |)ile  <if  ooni  from  oiu' 
>ho('k  is  loaded  the  shecl-^ 
lire  ready  for  use  at  other 
-li.icks. 

^Miere  the  shocks  yield  4 
'■■   "i  bushels  of  corn  it  will 

'"    cssary  to  throw  some 

"1-  cai-s  into  the  wagon 

.       «'ans  of  a  basket :   the 
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■•"tisfnctory.     During 
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very  dry  and  windy  weatlier  com  should  not  be  husked  from  the 
.•ihock,  as  the  loss  of  stover  is  too  great.  Oahn  days  when  the  fodder 
is  slightly  damp  are  ideal  for  hnskiiig  shocke<l  corn. 

The  mistake  is  sometimes  made  of  husking  shocked  corn  for  ani- 
mals which  have  plenty  of  time  and  would  enjoy  husking  it  for  them- 
selves. This  is  true  of  animals  carried  through  the  winter  that  need 
no  more  grain  than  is  foimd  on  the  qnantity  of  fodder  they  will  eat 
nithout  waste.  This  method  of  feeding  can  not  be  followed  with 
animals  on  fnll  feed,  as  they  would  waste  the  larger  quantity  of 
stover  in  their  endeavors  to  get  a  full  fetnl  of  grain  and  wtHiliI  not 
iihtaiii  as  much  grain  as  futtening  rattle  should  eat. 


HUSEINQ  FROU  SXANDINQ  STALKS. 

Figni-e  !t  ilhistnilcs  the  iLMia!  irieihod  in  the  CViilral  Stiitcs  of 
gathering  com  fnmi  the  stinidiiig  >liilks  when  it  hiis  hccotiic  dry 
enough  to  crit*.  As  thci'i-  is  ..nliiiarily  not  niucii  work  fi.r  ilic  li-iuns' 
at  this  time  of  the  year  it  is  c[Tiilc  customaiy  for  cacli  hnskcr  l.>  liave 
a  team  and  wagon,  or  two  men  can  accompanv  each  wagon.  In 
husking  from  the  standing  Miilks  th.-  pegs,  b.«.ks.'and  gh.ves  and  peg 
shown  in  ligures  7  and  n  arc  <|nitc  gcncrallv  u~ed.  lnU  umtiy  who  piv- 
fer  "books"  for  liusking  -lio.'k.-d  roi'ti  lin'.l  lm>kiiig  pegs' piv fend >le 
for  hnsking  standing  coni.^  hi  liu^kiiig  rr.nn  <taii.ling  stalks  it  i.s 
customary   to  have  on   one  si<lf  of  tlie   wagon   a    veiy   liigli    ihi'ow- 
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l)oai-(l,  iigainst  which  the  ears  can  he  tossed  nn<I  caused  to  di-op  into 
tlie  wagon  without  the  necessity  of  liie  hiwker  looking  up  to  ^ve 
whcthor  tlie  ear  has  been  tlii-own  over  the  wagon ;  the  noise  nmile  li_v 
the  ear  when  it  strikes  against  the  throw-board  is  sufficient. 

"  Lands  ■'  are  laid  out  and  driven  around  in  husking  by  this  mellmd 
so  that  tlie  inisker  is  always  on  the  same  side  of  the  wagon  an<l  thi'i" 
are  no  down  rows  lo  liiisk  exa-pt  one  for  each  new  hiiid  stailcil. 
AVlien  there  aiv  moit'  men  Hum  teani.s  available  it  is  cnsfomary  lo  liuvf 
a  innulier  of  men  husk  into  tlie  same  wagon  and  one  man  haul  llu' 
corn  to  the  crib  and  unload.  I'pon  his  i-eturn  to  the  field  he  will 
leave  the  empty  wag<jn  to  Iw  filled  and  take  the  other  to  the  irili. 


u-Uris  lo  Miit  ilie  ilistance  the  cc 
vi.,.arrMi-cds<.  asloavoidaiiv 


ding  the  i-orii  crop 

>i  It  win  not  Ik-  neces- 
.is...  ears  will  W-  lost 
lie  cribs  are  e(iui|>pe'l 
■  giain  elevators,  for 
lis  of  the  wagon  anil 
.uive  a  rear  end  gjile 
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and  a  l^igh  shoveling  board  which  can  be  lowered  on  reaching  the 
crib  and  the  scooping  of  the  load  begun  at  once.  A  wagon  thus 
equipped  is  shown  in  figure  9.  Without  an  end  gate  that  will  permit 
of  the  immediate  use  of  the  scoop  shovel,  about  twice  the  time  is 
required  to  unload. 

Most  successful  farmers  during  corn-harvesting  time  have  each 
load  of  corn  that  comes  from  the  various  fields  passed  over  the  wagon 
scales  and  a  record  made,  so  that  at  the  end  of  the  harvest  the  yield 
of  each  field  and  the  quantity  of  grain  stored  will  be  known. 

USE  OF  OOBN-FICXING  MACHINES. 

At  the  present  time  much  interest  is  being  manifested  in  machines 
designed  to  <^atlier  the  ears  from  the  standing  stalks  and  deliver  them 
into  a  wagon  driven  by  the  side  of  the  machine.  To  the  man  who 
has  spent  many  cold  disagreeable  days,  with  sore  hands,  husking 
corn,  the  use  of  such  a  machine  is  very  attractive.  These  machines 
are  in  their  experimental  stage  and  to  their  use  at  present  there  are 
some  objections,  the  jDrincipal  ones  being  that  the  corn  is  not  as  well 
husked     as     when 

husked    by    hand.  x^f^S^t^fer 

Some      ears      are  ^MitfKfci^ 

skipped  and  others 
are  knocked  off 
and     left     in    the 

/»   1  ■■        T*    ii  ViQ,.  11. — Rack  for  hauling  corn  fodder. 

field.  If  the  ma- 
chine is  equipped  with  a  husking  attachment  considerable  corn  will  be 
shelled  in  the  husking  and  lost  in  the  field.  If  the  husking  attach- 
ment is  removed  and  the  machine  used  as  a  corn  picker,  the  ears  can 
be  run  through  a  husker  at  the  crib  and  the  shelled  corn  saved.  For 
extensive  use  in  large  fields  that  contain  few  gullies  or  obstacles  com 
pickers  and  buskers  can  be  successfully  employed  and  the  crop  more 
quickly  harvested,  but  for  the  general  farmer  who  with  the  aid  of  his 
regular  farm  help  can  husk  by  hand  during  the  early  winter  what 
corn  has  not  been  cut  for  stover  these  machines  are  not  profitable 
investments  in  their  presiMit  state. 

The  proper  planning  of  farm  work  so  as  to  supply  to  the  hirod 
help  steady  employment  throughout  the  year  is  the  best  method 
of  maintaining  sufficient  competent  labor  upon  the  farm.  Each  far- 
mer should  so  plan  his  work  that  he  can  employ  his  help  by  the  ^^ear. 
It  is  only  by  so  doing  that  competent  help  can  be  prevented  from 
flocking  to  the  factories  and  cities,  where  steady  employment  can  be 
obtained.  Corn  husking  can  be  performed  at  a  time  when  other  farm 
duties  are  not  pressing. 


Q1Q 


USE  OF  HTTSEEBS  AND  SHIffiDDEKS. 

The  use  of  sliretlitiiig  iiinchiiics  is  becoming  quite  general  in  manv 
coni-fjrowing  sections.  Somotimps  th«  machines  are  used  for  wliml- 
ding  tilt'  stover  after  tlio  ears  have  \nK-n  husked  from  the  shocks  by 
hand  jind  in  otlier  cases  both  tlie  husking  and  shredding  are  done  hy 
the  niacliinc.  The  shredding  of  the  stover  puts  it  in  a  more  compuci 
f(inu  for  sfoi'ing  and  a  more  convenient  form  for  feeding  and  avoids 
the  troublesome  work  of  handling  manure  in  which  there  are  loag 
coarse  corn  stalks.  Slii-edded  stover  is  fed  with  nnich  le.ss  waste  than 
stover  in  any  other  condition.  It  has  been  estimated  that  shredded 
stover  will  go  40  per  cent  farther  in  feeding  cattle  than  the  whole 
stalks  and  considerably  farther  than  when  the  stalks  are  put  through 
a  feet!  cutter.     As  tliero  are  slireiiilers  of  \arying  capacities,  a  farmer 

can  own  a  machine 
suitetl  to  the  amount 
of  work  to  be  per- 
formed. Shredding 
fodder  by  the  acre 
and  shredding  and 
husking  by  the 
bushel  are  ijiiiclici-s 
that  'are  gaining 
favor  in  many  sec- 
tions, where  cn.'ws 
operate  huskei-s  and 
shredders  and 
travel    from     farm 

i-'i.;.  r.'.-   [Mil  1,1'iis  .villi, >iLt  iMv-TK  s lii.ws  iiwii  fill-  «iiir-    to  farm.     Tbeblow- 

ing  of  the  shredded 
slovci'  l"r..iii  111.'  sliivdilcrarLcl  busker  to  t be  center  of  a  feed  shed  (fig. 
lit).  XI  i!i;ti  >bn'iblcii  .-.ii.vcr  ciiii  be  IVd  in  I'Hcks  around  the  general 
Mipiii''    i^  -    '  "■"  i"')ii<niLii-;il  wiLV  of  iLsing  com  stover. 


STOBTWP    TTTF     iTOVER. 


if  gtx'at  iniiwrtance  that 

lie  weather.     The  mis- 

■  ■■\)  in  sheds  and  barns 

'cld.     The  revei-se  is 

■      "preciate  so  rapidly 

iiul  ricks  than  com 

'liould  be  fed  in  the 

'bruary  or  March  it 

'    abor  connected  with 
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he  hauling  and  storing  of  corn  stover  and  racks  and  wagons  should  be 
irranged  to  avoid  any  unnecessary  labor.  Figure  11  illustrates  a 
ack  that  can  be  made  on  the  farm  and  attached  to  the  running  gear 
t  the  farm  wagon.  In  hauling  the  fodder  or  stover  from  20  acres  of 
orn  this  rack  will  save  labor  enough  each  year  to  pay  for  its  cost. 

In  the  principal  corn-producing  Statei^  the  autumns  are  usually 
ry,  and  corn  fodder  dries  thoroughly  in  the  shocks  and  is  shredded 
nd  stored  in  barns  or  feed  sheds  with  little  danger  of  heating  or 
lolding.  The  fodder  should  not  be  wet  when  shredded  and  stored, 
ut  damp  days  are  preferable  for  doing  the  hauling  and  shredding 
ecavise  the  blades  are  more  pliable  and  the  fodder  is  therefore  hau- 
led with  less  waste.  But  in  some  sections,  especially  in  northern 
)tates,  where  the  corn  is  full  of  sap  when  cut  and  where  damp  fall 
ireather  prevails,  much  care  is  necessary  in  storing  corn  fodder  or 
tover  to  prevent  heating  and  molding.  In  such  localities  it  should 
►e  placed  under  cover  in  ricks  not  more  than  6  or  8  feet  in  thickness, 
>r,  if  shredded,  layers  of  dry  straw  several  inches  deep  should  alter- 
late  with  layers  of  the  shredded  stover.  The  depth  of  the  layers  of 
stover  can  vary  from  several  inches  to  a  foot  or  more,  according  to 
its  dryness  when  stored.  The  dry  straw  will  take  up  some  of  the 
tnoisture  from  the  stover  and  prevent  heating. 

STOEING  THE  £AES. 

There  was  a  time  in  the  history  of  the  corn-producing  belt  when 
rail  pens  (fig.  12)  were  about  the  only  available  means  of  storing  the 
corn  crop.     Much  to  the  discredit  of  some  corn  growers  this  method 
of  storing  is  still  in  vogue,  even  in  sections  where  good  means  of 
storage  could  be  afforded  at  little  expense.     It  is  no  uncommon  sight 
to  see  rail  pen  after  rail  pen  filled  with  ears  of  com  and  without  any 
cover,  exposed  to  all  the  rains  and  snows  of  winter,  and  these  in 
sections  of  the  country  that  produce  the  most  corn  and  are  conse- 
quently most  interested  in  higher-priced  corn.     This  com  remains 
in  apparently  good  condition  during  the  cold  weather  and  is  usually 
placed  upon  the  market  in  early  spring.     Filled  with  water,  it  is  not 
long  after  it  is  loaded  into  box  cars  or  vessc^ls  until  it  heats  and  spoils. 
The  installation  of  elevators  where  such  corn  can  be  kiln  dried  has 
been  brought  about  by  this  poor  manner  of  storing  the  corn  crop. 
There  is  now  a  general  prejudice  against  kiln-dried  corn  resulting 
from  the  fact  that  kiln  drying  was  first  employed  and  is  at  present 
employed  to  a  very  large  extent  to  prevent  further  heating  and  fer- 
mentation of  corn  that  was  not  allowed  to  dry  properly  or  was  poorly 
stored  before  being  placed  upon  the  market.     This  state  of  affairs, 
which  results  from  allowing  the  corn  to  remain  wet  during  winter 
and  necessitates  the  removal  of  the  water  by  expensive  means,  keeps 
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tlic  ]>nii'  of  nini  lower  Ihiiii  it  woiilil  !«'  if  tlu*  torn  wnv  iillowiil  i" 
<lrv  in  till-  lii'lils  iiiid  kept  ilrv  until  ])iiu-pit  upon  the  niiirkt't.  lir.ii:. 
Imyri's  wdiild  pay  ii  ln-tti-r  iiricc  if  llio  ^■ncnil  snjiply  nf  corn  n?ni'iii-l 
llii-ni  iii  ;]  <'i)iii1ilion  ihiit  wiiuld  insure  ils  prexTviition  witlxiut  •Iniv:.' 

iinil     tlie    iv^iilriii;; 
shrinkiifrc. 

Less    Ihiin    I   ]»': 
cent     of     l!ie    o'Vi 
en)])  of  llie  I'lii'-il 
States     is    sliiii|-.'.i 
from    this    ecuiiiU'v 
eillii'r  lis  (.'orn  I'v  -i- 
(■r>rn     nieiil.    ami 
Ihcri*  is  in  some  vi 
ilio  Knroimin  t-oini- 
triesa  stronjrjntjn- 
'■'"  '■■■    '"""'I"  •■'■''"■■  ^."'  !'•'■'  i"'i^'''i'i''i~i  '"'■'  1'""^  "  '•>  "    (lice  ii^iinst  Ameri- 
can corn,  due  to  \\v 
I'lii-I  lluii  Mjii>']i  of  ii  reiii-lii'>  llii-e  foreij:!!  coinitrit's  in  a  condition  iiiitit 
fc.j-  liNiiian  food.     Ii  i-  dejirly  iiol  prolilabic  In  lransi)ort  a  low  grjuii- 
of  .'oi'ii  -ncli  di^liiii.T- to  1...  M,ld  as  pi-or  food  for  st<K-k.     This  i-t«t.-  of 
alfiiii--  i-iiii  lie  eulircly  ovimtiiiiic  liy  iilloHinjf  llic  corn  to  ilry  tlior- 


I'll  to  ilip  ston-il  fiia: 
ii'uild  Iw  constrnctinl  ' 
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such  a  manner  that  they  can  be  filled  and  emptied  with  the  least  possi- 
ble labor.  For  level  ground,  double  cribs  with  an  elevated  driveway 
and  approaches  that  will  enable  the  loads  to  be  driven  through  the 
cribs  and  dumped  or  scooped  out  of  the  wagons  without  any  high 
pitching  are  very  satisfactory.  A  crib  of  this  kind  which  is  filled 
from  the  central  driveway  is  shown  in  figure  13.  The  compartments 
of  this  crib  are  emptied  from  doors  near  the  ground  on  the  outside. 
The  bins  of  which  these  double  cribs  are  composed  are  of  small  size,  6 
by  8  feet  and  13  feet  deep,  thus  affording  the  stored  grain  consider- 
able ventilation.  Figure  14  shows  a  similar  crib  which  is  botb  filled 
and  emptied  from  the  central  driveway.    This  arrangement  puis  the 


laborers  under  .shelter  while  filling  the  wagons  in  removing  the  crop 
from  the  crib,  but  it  necessitates  somewhat  higher  pitching  of  the  corn 
in  unloading  the  wagons.  Figure  15  is  an  interior  view  of  one  side  of 
the  cribs  shown  in  figure  14.  On  sloping  ground  equally  convenient 
criljs  can  be  constntcted  at  less  expense  by  extending  the  crib  in  such 
n  manner  that  it  can  be  filled  from  the  upper  side  iind  emptied  from 
the  lower  side.  This  is  a  very  convenient  arrangement,  and  if  the 
slope  of  the  hill  is  considerable  a  driveway  can  he  made  below  the 
crib  so  that  with  jToperly  constructed  chutes  the  ears  can  be  allowed 
to  roll  into  the  wagons,  avoiding  the  labor  of  scooping.  Such  a  side- 
hill  crib  is  shown  in  figure  Ifi.  .\s  the  sides  should  he  left  as  open  as 
pos.-iiblo  to  permit  of  a  good  circulation  of  air,  it  is  quite  necessary 


ihat  the  eiives  extend  well  down  over  the  sides  of  the  crib  .-^o  n-  to 
prolo(rt  the  corn  from  driving  nuns  and  snows.  i 

FEOTECTINa  THE  CSOF  FROM  INSECTS,  UICE,  AITJ)  KAIS.        | 

Tn  sections  where  inserts  are  ilestnielive  to  stored  jrniiii.  ilfsn- 
liness  is  of  viiliic  in  |)reventin{r  injurv  from  this  sotnVe.  SjiwII 
ijiijinlilies  of  {.mi in  slnnild  mil  In-  left  in  the  (■ril)s  ihiriiifj  the  miiiiiiih. 
!is  Ihey  ti'iiil  to  harbor  thesi-  jK'sts,  Wheiv  inseets  niv  deslruiliw 
to  tlie  slon-il  grain,  it  is  a  goiiil  [iriieliee  to  dispose  of  the  eiilire 
(■r"|»  as  eiirlv  as  jMissiljU'  and  flean  tlie  erihs  tlmronglily,  so  that  ilim' 


I'lHiil  lo  i-arrv  tlie  insects  ihroiiifli 
i.-.  \iliciT  ihe  weather  is  wiirni 
.v.ir'k   iliir.ughoLit  tlie  entire  vear. 

il I  ■■■     ■111  he  made  pradii-ally 

■I         "'111  iiis<>ctieide  -^iicli   a^ 


M.rioiis  III  SI..I-C.1  ;.'i-uii 
■u  ItLsii'tli-l<1e.  ill  wl 
Jury  111-  .l..iilil   us  to 

-  1..  llie  llHivaii  ..f  l:i 
if  advice  an  td  Uu-  1 
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As  a  protection  against  rats,  mice,  and  sparrows,  galvanized  wire 
netting  of  about  one-fourth-inch  mesh  can  be  successfully  used  in 
the  construction  of  corncribs.  This  wire  netting  can  be  tacked  to 
the  inside  of  the  uprights  of  the  crib,  and  the  strips  which  constitute 
the  sides  of  the  crib  can  also  be  nailed  on  the  inside  of  the  uprights, 
thus  holding  the  wire  netting  in  place.  As  a  floor,  which  should 
be  18  inches  or  more  from  the  ground,  so  as  not  to  afford  a  hiding 
place  for  i-ats,  the  wire  netting  can  be  tacked  to  the  sleepers  and  the 
flooring  nailed  over  to  hold  tlie  wire  in  place.  For  overhead  protec- 
tion the  wire  netting  is  simply  tacketl  to  the  joists. 

If  cribs  are  built  upon  solid  concrete  foundations  through  which 
rats  can  not  burrow,  no  netting  will  be  needed  for  tlie  floor  and  the 
stnictnre  can  be  kept  near  tlie  ground.  With  ample  roof  projection 
aud  upper  ventilation  no  danger  from  dampness  need  be  feared. 

HETHODS  OF  HASVESTINO  HT  RELATION  TO  SOIL  FEKTUITT. 

Tlie  tendency  of  the  present  times  is  to  find  use  for  every  part  of  the 
com  plant.  There 
are  more  than 
40  distinct  prod- 
nets  made  from 
Tmrious  parts  of 
this  plant,  and  tlie 
effect  of  the  re- 
moral  of  all  these 
products  from  the 
tarm  is  to  deplete 
its  fertility.  Those 
who  expect  to  con- 
tinue the  produc- 
tion   of  good   crops        p„|.   i7._Thrp..-licir«<'  sl.ilk  culler  whLch  rnls  two  rows. 

of  corn  must  kee|) 

the  fertility  of  the  land  in  view  and  liavc  as  much  as  possible  of  tlie 
com  plant  consumed  on  tlie  farm,  K'lling  only  the,  completed  and  fin- 
ished products.  Staik^  left  standing  in  the  field  should  l)e  cut  as  soon 
as  the  crop  is  removi-d.  so  iliat  tlic  stalks  may  decay  rapidly  and  not 
interfere  with  the  following  crops.  Early  rutting  not  only  allows 
more  time  for  decay,  liiit  early-cut  stalks  decay  moiv  rapidly  and 
completely.  Stsilk  {■utters  are  very  effective  and  inexpensive  itii])Ie- 
ments.  They  iiiv  made  for  two  horses  and  cut  one  row  every  lime 
they  are  driven  across  the  field,  or  for  Ihree  lioi'ses  and  cut  two  rows 
ever)'  time  the  fiehl  is  crossed.  Figure  17  shows  one  designed  for  cut- 
ting two  rows.  Wlierevei'  possible,  com  should  lie  shelled  on  the 
famt  and  the  cobs  returned  to  the  soil. 
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WHAT  CONSTITTTTES  A  BTTSHEL  OF  CORN.'' 

The  laws  of  the  majority  of  States  recognize  70  pounds  of  ears  a? 
a  bushel  of  corn.  Some  few  States  specify  that  previous  to  January 
a  bushel  of  ears  shall  weigh  72  pounds.  Almost  without  exceptiou 
the  State  laws  specify  that  5G  pounds  of  shelled  corn  shall  constitute 
a  legal  bushel.  Unless  the  strain  of  com  has  exceedingly  large  cobs 
and  short  kernels  the  legal  bushel  of  70  pounds  of  ears  will  yield 
when  shelled  50  pounds  of  grain,  or  the  legal  bushel  of  shelled  corn. 
A  struck  bushel  of  kernels  of  different  strains  of  corn  Avill  varv  in 
weight  from  50  to  04  pounds. 

SHEINKAGE. 

The  shrinkage  that  will  take  place  in  a  crib  of  com  from  the  time 
it  is  cribbed  in  the  fall  until  it  is  sold  varies  so  greatlv  in  accordant 
with  the  amount  of  moisture  the  corn  contains  when  phuxnl  in  the 
cril),  and  also  the  ventilation  of  the  crib,  that  it  is  impossible  to  state 
a  j)ercentage  of  shrinkage  that  will  apply  with  certainty  to  any 
])arti('ular  crib  of  stored  corn.  Some  carefully  conducted  tests  in 
Illinois''  showed  that  during  a  period  of  twenty-one  months  the 
sliriiika<re  was  but  0  per  cent  of  the  original  weight  of  the  corn 
cribbed.  Other  tests  show  that  during  the  first  year  the  shrinkagi^  in 
cribbed  corn  from  December  to  June  varies  from  8  to  18  jx^r  cent, 
with  an  average  of  144  i)er  cent  for  the  first  year  and  an  average  of 
20  j)cr  cent  for  two  years. 

For  the  ten  years  from  1800  to  11)05  the  Chicago  price  of  corn  for 
the  month  of  May  has  averaged  3.8  cents  per  bushel,  or  8.0  per  ctMit. 
hiirhcr  than  the  December  price.  As  the  average  price  in  May  is  *5.8 
cents  higlicr  than  in  l)eceni!)er,  a  shrinkage  of  8.58  per  cent  of  the 
fall  \\ci<rht  will  e(iualize  the  increase  in  price,  so  that  the  same  amount 
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Special  Agent  of  the  Bureau  of  Plant  Industry, 

Collaborating  with  the  Texas  Agricultural 

Experintent  Station. 


WASHINGTON: 

VEKNMENT    I'RINTING    OFFICE 


LETTER  OF  TRANSMITTAL. 


U.  S.  Department  of  Agriculture, 

Bureau  of  Pi^ant      rmjsTRY, 

OFFICfi  OF  THE  CuiEF, 

Washington^  I).  C^  October  H^  19(i7. 

Sir  :  I  have  the  honor  to  transmit  herewith  a  manuscript  entitled 
"  A  Method  of  Breeding  Early  Cotton  to  Escape  Boll-Weevil  Dam- 
age," by  Mr.  R.  L.  Bennett,  a  special  agent  of  ihe  Bureau  of  Plant 
Industry,  collaborating  with  the  Texas  Agricultural  Experiment 
Station,  and  recommend  that  it  be  published  as  a  Farmers'  Bulletin. 

The  governing  board  and  officials  of  the  Texas  station  have  given 
every  encouragement  to  this  work,  and  it  is  due  largely  to  their  sup- 
port and  cooperation  that  valuable  results  have  been  so  quickly  se- 
cured. 

The  method  of  seed  selection  pursued  in  this  collaborative  work 
and  described  in  this  paper  is  especially  valuable  to  the  cotton  grow- 
ers in  the  region  invaded  by  the  weevil,  as  it  will  enable  them  to 
develoj)  by  their  own  efforts  rapid-fruiting  cotton,  which  is  most 
important  in  producing  a  profitable  crop. 

The  (liiections  for  seed  selection  are  clearly  presented  by  Mr.  Ben- 
nett and  will  be  readily  understood  by  growers. 
Kespect  fully, 

B.  T.  Galloway, 

Chief  of  Bureau. 

Hon.  James  Wilson, 

Secretary  of  Agrievlture. 
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1>.  A  short,  determinate  fruii  limb  tyiKi  of  cotton  plant 1* 
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1(».  Cotton  bolls  showing  distinct  differences  in  size.  Large  boll  on 
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A  METHOD  OF  BREEDING  EARLY  COTTON  TO  ESCAPE 

BOLL-WEEVIL  DAMAGE. 


INTBODUCTION. 

The  growing  of  early  and  rapid  fruiting  cotton  is  most  important 
to  escape  damage  from  the  boll  weevil.  This  insect,  which  first  ap- 
peared in  south  Texas  and  rapidly  spread  north  and  east,  has  cer- 
tain habits  in  relation  to  the  cotton  plant  which  make  the  production 
of  early  cotton  imperative.  Weevils  do  practically  no  injury  to  the 
stem  or  leaf,  only  injuring  and  destroying  the  young  squares  or  fruit, 
and  in  normal  seasons  most  of  the  adults  that  survive  the  winter  are 
out  of  hibernation  at  about  the  time  the  cotton  begins  to  set  squares. 
Then  a  race  begins  between  the  cotton  in  setting  squares  and  the 
weevils  in  multiplying  and  destroying  the  squares.  The  cotton  plant 
must,  therefore,  make  fruit  faster  than  the  weevils  can  increase  in 
number  and  destroy  it. 

The  weevil  feeds  on  squares  and  propagates. in  them,  but  does  not 
injure  bolls  of  any  size  until  the  squares  are  nearly  all  destroyed. 
The  total  destruction  of  squares  occurs  late  in  the  season,  when  the 
weevils  are  greatly  increased  in  numbers.  When  this  happens  the 
weevils  begin  feeding  upon  the  youngest  or  latest  bolls,  but  at  this 
time  the  older  bolls,  whether  open  or  not,  are  safe  from  injury. 
Danger  to  the  late  bolls  increases  with  the  increase  in  the  number  of 
weevils  present.  The  hasty  opening  of  bolls  is  not  an  important 
factor  in  the  crop's  escape  from  weevil  damage. 

Squares  generally  fall  from  the  stalk  shortly  after  being  punctured, 
and  this  removal  of  the  young  fruit  from  slow-fruiting  and  late- 
XTiaturing  cotton  induces  under  favorable  moisture  and  plant  food 
Conditions  a  prolonging  of  the  vegetative  growth  and  the  setting  of 
^uares  that  serve  as  food  and  propagating  places  for  an  increasing 
tiumber  of  weevils  to  go  into  hibernation  when  frost  occurs.  These 
Habits  of  the  weevil  compel  cotton  growers  to  plant  a  cotton  that  has 
early  and  rapid  fruiting  qualities  and  the  additional  quality  of  matur- 
ing the  plant  as  nearly  as  may  be  possible  under  the  prevailing  soil- 
l^ioisture  and  plant-food  conditions. 
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Until  the  weevil  appeared,  Texas  growers  enjoyed  a  long  growing 
season  and  generally  grew  the  slow  and  late  maturing  cottons.  WTien 
the  rapid  spread  of  the  weevil  created  an  urgent  and  immediate 
demand  for  early  and  rapid  fruiting  strains,  growers  were  unable  lo 
obtain  in  Texas  or  from  anv  other  source  such  cottons  with  other desir- 
able  qualities  as  well,  and,  moreover,  there  was  an  absence  of  infor- 
mation concerning  many  features  of  the  cottbn  plant  that  affect  or 
were  supposed  to  affect  earliness.  The  growers  therefore  sought  re- 
lief from  these  conditions  by  importing  from  the  northern  and  the 
northeastern  edge  of  the  cotton  belt  thousands  of  carloads  of  seed  of 
the  small-boll  early-opening  cotton.  This  imported  see4  being  non- 
stormproof  and  of  inferior  staple  qualities  was  wholly  unsuited  to 
Texas  conditions. 

Before  any  cotton-breeding  investigations  were  begun  it  was  gen- 
erally believed  that  a  large-boll  cotton,  such  as  the  native  Texa> 
cottons,  (?ould  not  be  grown  early  enough  to  escai>e  the  weevil.  Like- 
wise it  was  believed  that  good  staple  cotton  could  not  be  early.  It 
was  a  (|uestion,  also,  whether  early  qualities  in  cottons  could  be  main- 
tained in  Texas  with  its  long  seasons,  and  whether  new  seed  would 
hav(^  to  be  frequently  imported;  also,  whether  northern  seed  wa« 
earlier  than  southern  seed.  Such  were  the  conditions  and  some  of 
the  (luestions  before  cotton  groweiN  in  Texas  four  years  ago. 

Ill  11)04  the  writer  began  cotton-breeding  investigations  and  cot- 
ton breeding  in  Texas  under  the  first  Congressional  appropriation  for 
boll -weevil  work.  At  the  end  of  the  first  season's  work,  in  Septem- 
i>er,  11M)|,  a  statement  of  results  of  the  investigations  was  published 
for  the  in  format  ion  of  growers  in  selecting  seed  for  the  next  crop- 
The  re-nlts  were  to  the  effect  that  Texas  cotton  growers  need  not  im- 
j)ort  eaily  cotton  to  escai)e  weevils.  Tlie  investigations  showed  that 
early  <'ottons  of  su|)erior  (piality  could  be  obtained  from  native  big- 
bolL  <roo<l  staple  Texas  cottf)ns  on  any  growers  fann  by  selecting 
MM'(1  from  i)lants  of  a  tyj)e  that  could  b(»  recognized  by  certain  di?^- 
tin<fiii-hinir  <*hnract(M*s,  which  were  described  in  the  press  reports. 
A  report  wa^  al>o  i^>u(Ml  in  a  bulletin  in  October,  1904.  At  the  close 
of  ilie  next  oi"  second  -ea>onV  investigation,  1005,  press  reports  were 
made  and  a  second  brief  bulletin  issued  on  the  results  of  the  second 
>ea^on  s  work. 

The  I'e-ulis  of  foni*  years'  investigations  are  now  completed,  and 
earh'  cottons  have  been  bred  and  the  method  for  seed  selection  devel- 
ope<l.  The  re>ults  of  \\u>  woi'k  show  that  growers  may  by  seed  selec- 
tion develoj)  or  maintain  early  fruiting,  rapid  fruiting,  and  produc- 
tivene^s  in  th<'ir  cotton  to  escape  weevils,  and  that  the  method 
of  <i^ri\  selection  for  developing  such  qualities  in  the  cotton  plant  is 
easy  and  inexpensive  in  practice.     One  selection  rightly  made  from 
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the  proper  type  of  plant  increases  earliness  and  productiveness  to  a 
surprising  extent.  The  method  m'ay  be  employed  to  the  greatest 
advantage  by  growers  east  of  Texas  before  the  weevil  arrives  in  that 
■  section — and  that  it  will  go  farther  east  there  is  no  doubt  since  it  is 
making  advances  annually.  Growers  immediately  east  of  Texas  are 
urged,  therefore,  to  practice  the  method  of  seed  selection  herein 
described  and  save  themselves  losses  such  as  the  Texas  growers  sus- 
tained when  the  weevil  was  advancing  through  Texas.  They  may 
also  save  themselves  the  expense  of  importing  seed  when  the  weevil 
does  arrive. 

In  reporting  the  results  of  the  vfork  the  discussion  of  details  that 
are  familiar  to  cotton  growers  is  omitted  in  order  to  re^rict  the 
bulletin  to  reasonable  length. 

THE  DISTDTOTTISHINO  CHAIUCTEBS  OF  FIAHTS  OF  EASLY  ASD 
EAPID  FEUITIWG  COTTON. 

"  Early  cottons  "  and  "  earliness  "  were  the  terms  used  almost  exclu- 
pively  to  describe  plants  that  opened  their  bolls  early,  or  that  opened 
before  frost  or  before  other 
cottons.  The  other  cottons 
were  called  ''  hite,"'  since  tliey 
opened  t'O  late  that  they  were 
in  danger  of  frost.  But  a 
diflferent  meaning  must  be 
given  to  "earliness"  when 
the  boll  weevil  is  considered. 
The  insect  shortens  the  season 
for  making  or  maturing  fruit, 
but  this  fact  does  not  require, 
as  has  been  previously  ex- 
plained, that  the  bolls  should 
open  early  to  escape  damage. 
Owing  to  the  habits  of  the 
weevil  the  plant  must  begin 
to  set  fruit  early  and  set  it 
rapidly,  and  this  is  the  mean- 
ing of  the  term  "  early  cot- 
ton" as  used  in  this  bulletin, 

1      .    -  1        •^"=-    1— -^0    *arly.    rapid- fruit  log.    produi-llve 

itie    cotton    plant    is    made  type   of   conon    plant,   with    low    fruLI    llmlis. 

tip  of  a  main  stem,  woud  or        «■""■*  3"""^-   "'"'   comipuous-BrowiDs,   icog 

'^.  T      1  !■       ■        !■      1  frutt  limbs.      [Leaves  rrmovi'd.l 

primary    hmbs,    fruit    limbs, 

leaves,  and  fruit.  Tlie  main  stem  and  the  wood  and  fruit  branches 
are  divided  into  joints,  or  nodes.  At  each  joint  a  leaf  is  formed, 
and  at  each  joint  on  the  fruit  limbs  fi-uit  is  set. 
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In  studying  the  many  plants  of  all  standard  varieties  and  of  nsnH- 
lepfi  cottons  it  was  oliservod  in  these  investigations  that  the  plani? 
that  set  fruit  early  had  low  fruit  limbs — that  is,  sent  out  the  fir-1 
fniit  limbs  at  the  joint  nearest  the  seed-leaf  joint.  Figures  1.  2,  ind ' 
3  ^^huw  plants  with  low  fruit  limbs,  while  late  fruiting  plants  are 
shown  in  figures  4,  ii,  6,  and  7. 

It  was  also  observed  that  the  plants  that  set  fruit  rapidly  (that  JJ. 
set  much  fruit  in  a  short  period  of  time)  had  short  joints  or  intw- 
nodes  in  the  main  stem  and  fruit  limbs.  Figures  1,  2,  and  3  show 
i^hort-jointed  plants,  while  figures  4,  5,  6,  and  7  show  long-jointed 
plants. 

The  short-jointod  plants  with  low  fruit  limbs  grew  as  fast  during 
the  first  part  of  the  growing  season  as  the  long-jointed  plants,  and  in 
the  same  period  of  time  «et 
many  more  squares.  Till- 
equal  gi'owth  continued  until 
considerable  seed  began  to 
form  in  the  lower  or  oldest 
fruits.  Then  as  the  repm- 
ilnctive  process  increaseil  in 
ihe  short -jointed  or  mon' 
fruitful  plants  their  rate  of 
growth  fell  behind  that  of  the 
long-jointed  plants.  The  pow- 
eis  of  short-jointed  plants  are 
at  this  stage  devoted  more 
hugely  to  the  gi-owth  of  seed. 
while  the  long-jointed  jilaiit^ 
lire  making  few  seeds  aiul 
hence  continue  a  more  rapid 
veiretative  growth  proviiln! 
V,.;     -iter  is  sufficient,  which 

,.„;    ■_■,  ,  ^ -     „.., ,1  friiiii.,;    ,„,       ""s    is    not    the    case. 

'"■       " .Ii-..  ■      '.IS  time  the   weevils 

■■■      ■  lumerous  as  to  de- 

■  ■  ■       I-    squares  as  fast    as 

■■'"''  plant  matures  its 

;  --Lis  the  long-jointod 

■"   ■  "ttle  fruit,  although 

■•     ■       Tuiting  season  the 

:wu\  yield,  since  they 

lie  fruit  by  growing 

)lants  fruit  rapidly  at 
'  ''"St  begin  at  the  first 
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T)art  of  the  growing  season  at  the  base  of  the  plant  and  not  at  the 
-latter  part  of  the  season  at  the  top  of  the  plant. 

The  rate  of  growth  is  very  important  for  the  rapid  setting  of  fruit, 
and  as  some  individual  plants  of  either  the  long-jointed  or  short- 
jointed  types  grow  faster  than  other  plants  of  the  respective  types  it 
is  important  to  select  seed  from  the  largest  plants  of  the  character 
or  type  desired. 

Another  important  character  of  early  rapid-fruiting  plants  was 
found,  namely,  the  continuous  growing  of  the  fruit  limbs.  This  fea- 
ture is  of  great  importance  for  a  maximum  production  in  a  short  time. 
The  terminal  bud  of  the  first  fruit  limb  and  of  all  siibsequent  fruit 
limbs  should  continue  to  grow 
and  set  squares,  or  fruit,  until 
the  entire  plant  ceases  to  grow. 
With  fruit  limbsof  such  a  char- 
acter the  main  stem  may  not 
grow  so  tail,  but  the  continuous- 
growing  fruit  limbs  make  more 
fruit  early  in  the  lower  part  of 
the  plant  than  either  a  determi- 
nate or  cluster  fruit-limb  type. 
(Fig.  8.)  Where  there  are  wee- 
vils, continuous -growing  fruit 
limbs  are  a  great  advantage  in 
making  a  large  quantity  of  early 
fruit.  The  quality  has  still  an- 
other advantage  as  regards  this 
insect,  namely,  the  weevil  seems 
instinctively  to  feed  on  the 
squares  higher  up  the  plant  and 
thereby  verv  often  allows  late-       ■■''"  ■'-—■*  ""■'^  <"*'^^^-  rBpia-rruitmg.  pro- 

.  ;  I      I    II  ,1  duellve  type  of  cotton  plant.  haTlng  chtr- 

set  squares  to  make  IhjIIs  on  the  acters  similar  to  thoee  shown  In  flgures  1 

lowest  continuous-growing  fruit  ""^  -  <i*a»eB  removed.) 
limbs.  The  continuous-growing  fruit-limb  type  is  shown  in  figures 
1,  2,  and  3.  The  short  or  determinate  (or  objectionable)  fruit-limb 
type  is  shown  in  fijnire  !).  The  latter  type  may  set  and  mature  two 
or  four  bolls  on  the  lowest  or  first  fruit  limbs,  whereas  the  continuous 
fruit  limbs  may  mature  from  six  to  eight  or  more. 

The  low  first  fruit  limbs  and  short  joints  and  the  continuous  fruit 
limbs  which  were  first  described  by  the  writer  in  ihe  press  in  Sep- 
tember, 1904,  and  iater,  in  October,  1904,  in  a  bulletin,  as  a  guide  in 
seed  selection,  are  distinguishing  characters  of  early  rapid- fruiting 
cotton  plants.  By  these  characteis  the  grower  can  distinguish  early 
and  rapid-fruiting  plants,  and  in  sclerting  plants  for  seed  he  may 
select'  them  at  any  time  after  fruiting  has  well  begun  or  m«y  delav 
selection  until  all  bolls  are  open. 
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A  rnprliiiiii-siz('(l  Icnf,  iiboiit  (i  iiicln; 


^  acix)!?f!  nt  rifrht  anpk-s  iinli.' 
midrib,  is  as  lurgc  n,-;  a  Wf 
should  1)0  for  npltind  ^il. 
r^arp-r  leaves  mt'iin  Ion  giv^i 
vcjn^tativp  vipfH-.  and  Hiey  jnf- 
vent  ill  large  plants  tlie  sin,- 
light  from  ivadiiiifrtlu'liiwiM 
bolls  and  o]H'iiiii<r  lliciii.  A 
still  sinallpr  loaf.  4  to  .'i  iiieju'- 
aiToss  the  midrib,  is  r-hivn 
in  ligiire  10.  This  is  :i  lii- 
sirabli-  size  for  di>ep,  fi'iiilv 
iKittoiii  xiil.  wheiT  -till  li— 
vofTctativi'  growth  aiiil  ilv 
iidiiiissioii  uf  more  siuili;rlii 
al  tlu'liasL'of  Ihi-  plant  iiir.li'- 
>inihl('.  An  iindrsii-alil,.  hirpi- 
Ifiif  is  shiiwn  ill  ngmv  11. 

THE    INBIVIDTJAL    COTTOH 

PLANT  AND  ITS  PHOOENY. 

Tho  n»tton  jthint  in  m-ciI  -i' 

h'ction  was  studied   with  tv- 

id  not  considci-pd  us  a  viiriclv 


l"«-rriiltlns.  iiniinidui'thv 
.  Willi  ihnMrli^m  vlnillnr  l" 
"■     '      (I^ovpn  rpiniivi-d.) 

--  .f,' '>y  insects.    This 


>rmity  is  a  most  fortiinate  fact,  since  it  enahles  ^ow^rs  to  ob- 

in  a   marked  degree  by 

seed  selection  the  qiiali- 

)f  early  and  rapid  fniit- 

and   maturity   of  plants 

Kary    for    escaping    boll 

ils.     Any   crossing  tliat 

vary  tlie  progeny  is  per- 

caiiRed   entirely  by   in- 

and  is  of  little  or  no 
■quence  within  the  type 
>neral  farm  selection, 
this  work  somehimdreds 
lants  were  selected  and 
eed  of  each  mother  j>lant 
planted  separately  in  a 
p  row  of  one-fiftieth 'of 
ere,  with  equal  spacing 
■similar  treatment  for  nil 

The      plants      in     each         l'"i.    «.— a    third    Intp.    Blowfpultlnir,    unpro- 

we,^  imiform  m  appear-  ""^US'?  °.'  Si"  Z™  SV.™"" 

The   vanation   in   the  ""''  ■•• 

may  be  seen  in  figure  12,  which  sliows  rows  diffenng  distinctly 
^^^^■^— ^^^^^~^~-^—  in  the  lime  of  maturing.  In  like 
manner  the  rows  ditfered  in  the 
time  of  oj)ening  iheir  ripened 
bolls  and  in  the  yield  of  seed  cot- 
ton, as  is  shown  by  the  one-half 
acre  of  rows  re]>orted  upon  in 
Table  I.  page  12.  The  plant- 
ing was  done  Iietween  April  10 
and  13,  and  the  fii-st  picking 
took  place  on  September  7,  lllOfi. 
\^'hen  the  seeds  were  planted 
fioni  these  first-year  progeny 
rows  tliey  made  plants  of  the 
second  year  like  their  parents, 
llnis  showing  that  the  plants 
continue  to  breed  true  to  their 
lyi>c. 

The  character  of  productive- 
ness of  fniil  in  the  parent  plant 
.—A  fourth  iiiir.  «i-iB  fniiiiii^,  iiiiiin^    appeared   uniformly  in  the  sec- 
n.  Bimiiar  m'thi'is,.  si...iui  ii.  li^iin-    iMid-ywir  jirogenv.     The  seed  of  , 
,  and  u.    ii.™vi.s  r..m,.v,-,i,>  phnits  selected   for  short,  joints 

earlj'  malurily  <il'  ihc   plains  produced  like  charactei's  in  t' 
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second-year  progeny.  The  progeny  of  plants  of  long-jointed,  slow- 
fruiting,  unproductive  types  was  also  uniform  in  likeness  to  the 
parents,  as  is  shown  in  figure  13.  The  plant  illustrated  is  two  genera- 
tions from  an  unproductive  mother  plant  and  grew  in  a  row  near 
and  is  of  the  same  age  as  the  plant  shown  in  figure  2,  which  is  a  short- 
jointed  productive  type.  The  latter  is  the  second  generation  from 
a  short- jointed  parent.  Hitherto  it  has  been  generally  believed  that 
soil  water  controlled  the  length  of  joint,  but  these  results  show  that 
heredity  mainly  controls,  and  that  where  water  affects  the  length  it 
affects  similarly  the  long-jointed  and  the  short-jointed  types  of 
l)lants.  The  first  and  second  progeny  resembled  the  seed  parent, 
whether  short  jointed  or  long  jointed.  Low  fruit  limbs  at  joints 
nearest  in  number  of  joints  to  the  seed-leaf  joint,  a  very  important 
quality,  appear  uniformly  in  the  progeny. 

Tahlk   r. —  Yirhl  (if  profjcnu  nucs  (tf  cotUnt  plants  in  selection  tests  coverinu 

(fuc-fifticth  of  an  acre  each. 


NumlKT  of  row. 


Averajire 
height. 


Feet. 


39 

\ 

37 

s 
10 
21 

:;j 

(m 

(M 

Vl{ 
l:jl 

Wl 

17 
•1\ 

IKH 

l:;:. 
Ki:; 

l'J7 

> 

17 


2i 

3 

3 

3J 

•2i 

3i 

3* 

31 

2i 

3i 

3 

3i 

A 

2i 

3 

2i 

3* 

31 

4 

3i 

3} 
3i 
31 


Yield  at 

Yield  at 

first 

second 

picking. 

picking. 

Pounds. 

Pound*. 

m 

6 

31 

4 

28 

A\ 

34 

5 

32 

4 

33 

6 

32 

8 

25 

11 

30 

8 

•26 

10 

31 

8 

26 

14 

24 

14 

26 

15 

28 

81 

27 

7 

24 

1 

S3 

12 

31 

5 

29 

12 

80 

9 

37 

7 

28 

9 

22 
27 


15 
13 


"N'iflil  on  t  li«>  half  ;htc 
^■i<■l<l  to  t  ti'-  uiTf. .  .    . 


Totol 
yield. 


Pnund*. 
33} 
35 
32i 
39 
% 
39 
40 
36 
33 
% 
39 
40 
38 
41 
8U 
S4 
24} 
45 
36 
41 
89 
44 
87 
37 
«) 

927 

l.S-M 


The  colli iiiuoii-  iirowih  of  the  fruit  liinj)s,  ahso  an  important  qual- 
ity, i-^  imifoniily  procnt  in  the  j)ro(luct  of  such  a  mother  or  seed 
])lant.  'rhi>  iinil'onnit y  of  traiisini>sio]i  is  likewise  constant  as  re- 
<j:ar(ls  Mich  (jiinlitics  as  the  Iciiirtli  of  staple,  size  of  boll,  number  of 
locks,  and  percent ji^^c  of  lint.  Kach  of  these  features  costs  nothing 
ill  itx'lf.  y(»t  a(l(K  j)rolit  to  the  croj). 

The  iniinl)er  of  h)cks  in  a  l>olK  however,  does  not  always  appear  to 
be  the  same  as  in  the  parent  plants.  The  variation  from  five-lock 
bolls  in  the  ])arents  to  foui-lock  bolls  in  some  cases  in  the  progeny 
plants  may  be  due  to  seasonal  influences,  since  the  progODJ  seed 
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y  the  followinp  season  prwliife  almost  exclusively  five-lock  bolls, 
e  snine  seasonal  vaHiition  occurs  in  the  percentafrP  of  lint  to  see«l. 
ese  seaKoniil  varintions,  however,  <lo  not  affect  the  general  increase 
s<H'(l  selection  of  five-lock  bolls,  the  percentage  of  lint,  or  the 
nsmission  of  such  qnalities  to  the  progeny. 

The  uniformity  of  progeny  in  resenii)lance  lo  the  parent  lias  been 
'  favoring  factor  in  the  intro<hR-tion  of  the  large  number  of  va- 
lies  of  Aniericim  I'pland  cotton,  many  of  which  have  no  merit  or 
■use  for  having  been  produced,  the  feature  distinguishing  them 
im  other  varieties  being  often  some  unimportant  detail  in  appear- 
■c  of  leaf  or  in  a  determinate  or  cluster  character  of  fruit  limb. 


The  uniform  Iraiismissidii  of  i-lianidcrs  is  iif  liie  greatest  impor- 
icc  to  the  general  collon  gn.wcr,  Ix-cause  i(  a>siiivs  him  lliiit  by 
'  seed  selection  he  can  largely  increase  the  (lesiral)h'  ipiaiilics  i)f 
cotton. 


E  TYPE  RECOMMENDED  FOR  EARLY.  RAPID  FRUITING.  AND 
FOE  PRODUCTIVENESS  TO  ESCAPE  WEEVILS. 

The  type  wanteil  njiist  be  cliar  in  tlic  mind  of  the  grower  In  order 
it  he  may  recognize  thi;  luusi   perfect  plants  of  the  desired  tyjie 
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when  son rch i II <r  for  thoiii  in  his  field  nr  seed  patch.  From  the  de^^orip- 
tioii  previously  <riven  of  the  distinguishing  chiiracteristics  of  an 
early,  rapid-fruitin«r.  productive  cotton,  it  is  easy  to  state  the  tyiv 
in  specific  terin>. 

(1)   The  first  fruit  liinh  nnist  lx»  low,  not  higrher  than  the  fifth  or 
sixth  joint  above  the  seed-leaf  joint. 

(lM  'I'he  wood  or  primary  limbs  must  l)e  low.  and  it  is  desinible 
that  thev  should  not  exceed  four  in  numl)er.  The  fiist  limb  shouM 
not  be  hi<rher  than  the  fifth  or  sixth  joint  above  the  seed-leaf  joint. 
(:3)  The  joints  in  the  main  stem,  in  the  fruit  limbs,  and  in  the  \m- 
mary  liujbs  mu>t  be  short,  not  exceedin<r  1  to  3  inches  in  the  lower 
j)art  of  the  j)lant. 

(I)    Fruit,  limbs   shouhl    «rrow   at    the   successive   joints   of  both 

the  main  stem  and  the  w(kxI 
liml>s. 

(."))  Fruit  linil)s  should  Ix' 
continuous  in  jrrowth  for 
contimious  fruiting  until  tin- 
])lant  is  niatured. 

( <  ► )  The  1  a  rgest  lea  \  e> 
>iiould  not  be  wider  than  *• 
or  «)  inches  acn)ss  at  rijrht 
aiiirles  to  the  midrib. 

Other  qualities  which  do 
not  affect  early  and  ra])i«l 
frniting,  but  which  add 
greatly  to  the  profits  of  tlu- 
<roi).  are  size  of  boll,  per- 
centage of  lint,  length  of 
tilu'r.  and  storm  resistance. 

Picking  can  be  done  more 

vapidly  and  less  trash  will  l)e 

/••iiiu'iod      with      the     cotton 

.le  boll  is  large.   Large 

>'     -overing  is  thick  and 

he  locks  unsupported 
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ll  w  » 


^t    of  lint  as  possible. 

•  w  varieties  that  give 
'Mt.  however,  seems  to 

'"<z  for  lint,  as  much 
■id  on  a  seed  of  gooil 


1  inch  long,  and  this  length  is 
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fiber  shotild  not  \k  less  thnn  ii 
?nt  for  general 
«es.  For  spo- 
iirijoses  of  finer 
factiire  longer 
is  rtfiiiired,  bnt 
(inantity     nilled 

relatively  small 
npurcd'with  the 
requirement  for 
1   s-taple.     Fiber 

shorter  than   1 

can  be  and  is 
but  were  there 
of  such  short 
;  its  value  rela- 
o  that  of  1-inch 
■  would  Iw  less 
is  ordinarily  the 


>      leaf     has     no  ,..„._  „,_v  ammi-i^f  l)-^«  «(  totton  ,.lant. 

.'t   value,  but   if 

■ge — more  than  11  jiuhcs  arnts.-;  at  right  angles  to  the  midrib  in 
the  largest  leaves — 
it  prevents  the  dry- 
ing of  the  lower 
bolls  and,  where  the 
plant  is  large,  causes 
the  loss  of  bolls  by 
rotting. 

The  type  of  which 
tlie  foi-egoing  is  a 
description  is  shown 
in  figin-es  1.  2,  and  3. 
-Vs  be  f ore  e  xpl  a  i  n  ed 
and  as  may  be  seen 
in  Table  T.  the  open- 
ing of  the  holls  of 
one  plant  earlier 
than  those  of  an- 
olher  does  not  indi- 
cate   superiority    in 

[ii    11— \  v.Tv  iiii-.'  ii-if  tv] t  t-itf.n  i.iHin  escaping        weevils. 

The  weevil  stops  all 


the  nioHt  is  tlie  one  that  best  escapes  the  weevil,  regardless  of  the  dote 
of  opciiiiifi.    I-arge-boll  cottons  rarely  begin  to  open  as  early  as  sonic 
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Fio.    1-'. — I'ruKeny    rowa    sIiowIlk   (Iftiillutu    iiiid    lollate    rowa    of    enrly    rn|)ld-fniliin? 

UllL'S  i,t   CIllUlII. 

sniiiil-lxill  .■oiioiis.  ilioii};li  Ixitli  licf^in  setting  fniit  at  the  same  time. 
IJiil  iiotwithstiUKliiijr  the  few  ihiys*  dcliiy  ivhicli  may  (X'ciir  in 
the  opening  of  tlie  larfre  Iwlls, 
some  large- boll  progeny  iiiws 
in  our  experiments  yieliieJ 
more  cotton  than  the  snialMmll 
early-opening  progeny  rows. 
(Compare  rows  8  L  and  IT  1- 
willi  rows  numbered  I'ii)  and 
."i.'iin  Table  I.)  This  point  as 
to  iIk'  ojx'ning  of  bolls  is  sjie- 
cialiy  emphasized  and  ex- 
•laineil  iH-caiise  a  large  boll  U 
,..,.■1.  desirable  for  many  rea- 
!>""  II  small-boll  <x)tton 
■■^fcrred   by   gi-owei-s 

■  ^rs.     The  "belief  was 
;,i.,'nil  when  this  work 

,.  _.        hot  *he  oi>ening  of  boll* 

■    days  earlier  than 

■     .iiier  varieties  was  of 

"in  escaping  weevils, 

■  ■-  ""-liest  opening  cot - 
'      '      iiioii  had  largebolls, 

-  ■  ♦""  could  not  be  grown 
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t  o  yield  successfully  where  there  were  weevils.  Moi:eover,  it  was  thought 
that  the  simultaneous  setting  of  squares  on  different  cottons  should  be 
followed  by  the^  simultaneous  opening  of  their  bolls.  A  similar  belief 
equally  erroneous  would  be  that  cottons  setting  squares  at  the  same 
time  should  have  bolls  of  the  same  size,  shape,  etc.  The  most  success- 
ful escape  from  weevils  is  indicafted  by  yield  and  not  by  the  date  of 
the  first  open  boll  or  by  greater  yield  at  the  first  picking,  and  large- 
fx)ll  cottons  have  been  bred  in  this  work  to  fruit  early  and  rapidly  and 
to  escape  weevil  damage  as  successfully  as  any  small-boU  cotton  that 
opens  all  its  bolls  ten  days  or  two  weeks  earlier. 

SEED  SELECTION  FOR  EABLT,  EAPID  FRUITING;,  AND  FOR 
PRODUCTIVENESS  TO  ESCAPE  WEEVILS. 

Seed  selection  is  generally  believed  to  be  a  long  process,  one  where 
a  little  progress  toward  improvement  is  made  each  year  and  in  the 
course  of  several  years  the  desired  result  may  be  obtained.  This 
breeding  work  with  cotton  has  shown  that  in  the  first  selection  from 
the  right  type  of  plants  a  marked  increase  can  be  secured  in  early 
fruiting,  rapid  fruiting,  and  productiveness,  combined  with  good- 
sized  bolls,  a  good  average  percentage  of  lint,  and  a  good  length  of 
staple.  If  growers  wish  to  develop  such  qualities  or  to  maintain 
them  in  a  cotton  they  can  do  so  by  pursuing  the  method  of  seed  selec- 
tion here  recommended.  They  can  by  one  j^ear's  selection  largely 
increase  the  early,  rapid-fruiting  qualities  in  a  cotton  and  obtain  a 
crop  that  will  successfully  escape  serious  weevil  damage. 

For  the  best  results  a  grower  should  make  his  selections  from  a 
cotton  that  conforms  nearest  to  the  type  for  boll-weevil  conditions. 
There  are  many  varieties  that  are  far  from  this  type,  and  to  begin 
selection  from  them  would  he  a  decided  disadvantage.  Texas  grow- 
ers prefer  a  large-boll  cotton,  50  to  00  bolls  to  a  pound.  The  bolls 
of  many  varieties  are  so  small  that  it  takes  90  of  them  to  yield  a 
pound  of  cotton  (fig.  10)  and  picking  is  necessarily  slow. 

There  is  a  disposition  on  the  part  of  many  growers  to  judge  the 
yielding  quality  by  the  eve  when  all  the  bolls  are  open.  This  practice 
is  extremely  deceptive  w.ith  a  small-boll  small-leaf  cotton  as  compared 
with  a  large-boll  medium-leaf  cotton.  The  latter  shows  less  bolls  than 
it  really  has  because  of  its  larger  leaf,  and  it  may  have  fewer  bolls  but 
exceed  the  yield  of  the  smaller  boll  cotton.  Only  with  scales  can  a 
considerable  difference  in  yield  be  determined. 

After  all  bplls  aro  open,  the  stalks  of  the  type  are  selected  and  all 
the  largest  bolls  around  the  center  of  the  stalk  should  be  picked  for 
seed.  All  bolls  at  the  top  and  ends  of  the  limb,  whether  open  or  not, 
may  be  rejected — perhaps  about  one-third  of  all  the  bolls — only  about 
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Iwo-tliii'ds  l)oinfr  iiicknl.     Antmiil  tlie  ccntor  of  tin*  plant  tlio  njiw 
IH-rfctrlly  riiiitiiiv<l  uml  larfri-st  l»<»IIs  aiv  {rmwii,  iind  llioir  swiis  iin^ 

liein-y.  wi-ll  MA- 
o|K>i!.  anil  well  imi- 

Illl-Cll,        III     IVJWl- 

iiif^  the  trailer 
ami  ilefcclivv  UilU 
all  noalc  Eiiul  li^lii 
nevdn  iiiv  I'Xfliiili'ii. 
WlieiX'  giiiKi'i- 
plaiit  ^i'eil  film  I 
the  fil'Nt  pickini' 
of  all  IkiIIs  nilti- 
oiit  any  «'lectiini 
as  tti  t'itlipi-  plant- 
or  1h>I1s,  Ihcy  p'l 
swd  fioiu  all  kiiui> 
of  slalksiiuilU'lls 
and  jrt't  Iicavv  lui'l 
liplK  >^H-d.  iiiakih;: 


y  la?ik.tiiid  it  v 


.iiM 


ii;:  i-iiluT  frooH  soil  or  fer- 
w<j|j|<l  yii'ld  800  i>oum]s  of 


Seed,  and  by  picking  only  two-thirds  of  the  crop  for  seed  the  yield 
'W'ould  be  533  pounds,  or  18  bushels  of  planting  seed  to  the  acre. 

A  seed  patch  of  only  3  acres  would  make  54  bushels,  or  4  bilshels 
more  than  enough  to  plant  a  grower's  50  acres  of  general  crop.  To 
Search  carefully  for  enough  type  plants  to  plant  the  3-acre  seed 
C>atch  is  a  small  task.  One  peck  of  seed  to  the  acre  is  enough,  and 
24  pounds,  or  3  pecks  of  seed,  represent  36  pounds  of  seed  cotton  to 
be  picked  from  type  plants.  Should  the  type  plants  yield  one-fifth 
or  one-fourth  pound  each,  it  would  mean  finding  and  picking  180 


erencea  In  size,     LarRe  boll  i>d  right,  40  to 
BDiBll  IhiII  ud  left,  9U  lo  the  pouad. 

or  144  type  plants.  The  first  year's  selection  of  tlie  200  type  plants 
could  be  made  from  the  general  crop,  and  selections  after  the  first 
year  would  be  from  the  3-acre  seed  patch.  After  selecting  and  pick- 
ing enough  type  plants  to  plant  tlie  seed  patch.  Mvo-thirds  of  the 
remainder  is  picked  to  plant  tlie  general  crop,  Sliould  a  grower 
cultivate  100  acres  a  0-acre  seed  patch  would  be  needed. 

In  general  seed  selection  the  plants  may  bo  selected  and  picked 
together  and  not  kept  and  planted  separately,  but  whei-e  tlie  grower 
is  disposed  to  give  the  necessai-y  time  and  care  to  the  matter  the 
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seed  of  eacli  of  the  200  or  300  tj^po  plants  may  be  planted  in  sepa-  I'" 
rate  rows  to  determine  through  the  progeny  the  individual  plant 
that  has  the  greatest  producing  power.  In  this  case  the  seed  patch  is 
not  planted  until  the  seccmd  year,  and  it  is  then  planted  with  the  seed  * 
of  the  row  that  produced  the  most  cotton.  The  producing  power  of 
the  mother  plants  varies,  as  shown  in  the  yield  of  progeny  rows  in 
Table  I,  but  growers  will  get  increased  earliness  and  productiveness 
by  one  selection  of  seed  plants  without  growing  them  separately. 
Owing  to  the  details  and  care  involved  in  determining  the  producing 
power  of  individual  plants  and  in  breeding  for  longer  staple,  finer 
quality,  and  high  j)ercentage  of  lint,  on  the  other  hand,  such  work 
is  specialized  and  is  more  within  the  province  of  the  breeder  than  of 
the  general  grower. 

The  usual  djjicription  of  planting  seed  offe^^^d  for  sale  is  the  seller's 
asserti(m  thaw^he  cotton  made  three  bal'  ')r  moi*e  per  acre  and 
that  it  is  thc^ftt  cotton  on  earth.     Usually  »  Uer's  qualifications 

for  judging  <9ft<>ii  jnid  his  financial  standing  are  unknown  to  the 
buyer.  Many/ijbtton  growers  have  become  skeptical  of  so-called 
improved  seed,  doubtless  because*  of  purchases  from  such  sources. 
Where  the  grower  finds  it  convenient  to  buy  seed  to  plant  h^s  seed 
])atcli  he  should  recjuire  the  sell(»r  to  state  the  qualities  of  iV  cMitton 
in  the  terms  of  the  tyi)e. 

Tlic  siz(»  or  diameter  of  boll  in  type  or  parent  plants  is  easily  meas- 
ured by  a  caliper  rule.  A  very  sharp  pointed  boll  is  objectionable  in 
picking,  and  a  very  round  l)oll  C(mtains  less  cotton  than  an  elongated 
boll  of  the  same  diameter,  llie  height  of  the  first  fruit  limb  above 
the  seed  leaf  joint  and  the  fact  that  the  fruit  limbs  are  continuous  in 
growth  should  be  determined:  also  the  length  of  joints  of  the  fruit 
limbs  and  main  stem  and  all  other  filatures  specified  in  the  type  for 
early,  rni)i(l   fiMiiting  and  productiveness. 

Most  of  (he  long-staple  varieti(»s  of  Upland  cotton  have  been  devel- 
oped foi*  length  of  >taple,  and  little  attention  has  been  given  to  early 
and  rapid  fruiting  or  to  increasing  the  percentage  of  lint,  but  each 
of  these  (jualitie^  may  he  inci'eased  in  long-staple  cottons  by  Si*ed 
selection  fi'oin  individual  |)lants  that  have  these*  qualities  most  highly 

devel()j)e'i. 

Deterioration  of  the  (pialities  in  cotton  comes  alx)ut  through  non- 
selection  of  M'ed.  \\'iiere  mhhI  selection  is  not  pursued,  the  planting 
seed  comes  from  both  good  an<l  j)oor  stalks,  from  immature,  diseased, 
and  insect-injured  bolls,  and  from  plants  resulting  from  the  crossing 
of  <»'<K>d  and  i)oor  vai'ieties  bv  insects. 

If  seivl  selection  is  not  ])<*rsisted  in,  high-grade  seed  will  quickly 
deteriorate  in  prodnctivene  s  and  in  other  qualities.    Failure  to  select 


seed  accounts  for  the  common  complaint  among  growers  that  even 
seed  that  is  very  productive  for  the  first  few  seasons  soon  declines. 

XASLT  AND  BAPED  FBVITHTO  HEASITBED  BT  THE  UELS)  OF  THE 
SELECTIONS  IN  THE  BOLL-WEEVIL  DISTBICT. 

After  the  type  for  early  and  rapid  fruiting  was  determined  in  1904, 
many  individual  plants  conforming  to  this  type  were  selected  from  a 
common  Texas  cotton,  the  name  and  history  of  which  could  not  be 
learned.  Its  earliness  and  productiveness  were  above  the  average. 
I>r.  J.  H.  Wilson,  of  Quanah,  Tex.,  secured  the  seed  in  compliance 
^v-ith  the  request  of  the  writer  for  a  supply  of  seed  of  common  Texas 
cotton.  The  results  with  a  half  acre  of  progeny  rows  planted  with 
Seed  of  parent  plants  are  reported  in  Table  I.  The  average  yield  to 
the  acre  of  the  progen^  "ows  was  1,854  pounds,  while  the  yield  of 
Quanah  common  seerl  p  1,630  pounds.  The  gain  in  yield  per  acre 
^vas  therefore  224  p      .J.'u  % 

The  seed  of  the  best  yielding  progeny  rows  Avas  planted  in  1907,  and 
the  plants  were  true  to  the  type  and  characters  of  the  parent  progeny 
l*ows  and  to  the  original  parent  plant  of  each.  The  selections  included 
parent  jlajits  of  small,  medium,  and  large  boll  types.  Early,  rapid- 
Aiiitin^  defoliate  strains  with  medium  bolls  and  early,  rapid-fruiting 
nondefoliate  strains  with  large  bolls  have  been  developed  in  this 
breeding  work.  Cottons  for  best  results  on  very  different  soils  and 
climates  must  be  bred  and  developed  on  soil  typical  ^^pf  the  region 
^here  they  are  to  be  grown.  ^^^.^ 

EARLY-MATUKING  DEFOLIATE  COTTOUf^' 

In  this  work  of  breeding  early  cottons  some  strains  ftiatured  their 
plants  extremely  early  and  shed  their  foliage  a  considerable  time 
before  frost.  Two  strains  of  this  character,  defoliates,  are  exhibited 
in  figure  12.  See  also  Table  I,  Nos.  65,  129,  39,  and  55.  These  cot- 
tons deprive  weevils  of  food  and  places  for  propagation  and  under 
certain  conditions  reduce  the  number  of  weevils  at  the  latter  end 
of  the  growing  season  which  will  go  into  hibernation  and  appear  the 
next  season. 

This  character  at  first  seemed  to  offer  useful  possibilities  in  this 
respect,  but  in  order  for  it  to  be  eft'ective  the  time  between  the 
maturity  of  the  plants  and  the  first  frost  must  be  sufficient  to  de- 
crease the  number  of  weevils  by  starvation  and  to  prevent  their 
propagation.  The  length  of  the  growing  season  is  not  the  same 
throughout  the  cotton  belt  or  in  the  same  place  in  all  seasons,  and 
therefore  the  period  of  fruiting  of  this  cotton  would  of  necessity 
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hav<*  to  Ije  shorter  in  <onie  sections  or  i^easons  than  in  others.  Fur- 
iliernior**.  .-u<-li  ^■otion>.  to  lie  effective  as  regards  the  weeviJ.  mus 
have  a  liniile«l  ]j«'rio<l  for  making  fruit,  and  as  the  seasons  are  n<< 
of  the  >anie  len/Lfth  in  different  parts  of  the  cotton  belt  and  as  cli-  j 
niati*'  condition^  jjrevent  the  weevils  from  Ix^ing  as  numerous  in  some  .^ 
year>  a-  in  otliers  it  is  the  conclusion  of  the  writer,  after  developing: 
and  ;L'^io\vin<r  fott<in>  of  >hort  and  of  long  fruiting  j>erioils.  that  a  wt- 
ton  wiih  a  -hort  fruiting  period  will  not  yield  any  more  when  \veevil> 
aie  numerous  and  will  yield  less  when  weevils  are  not  numerous  than  1 
a  r(>tton  with  a  longt^r  fruiting  i>eriod.  Were  there  no  winter  reason  a 
in  lli«*  American  cotton  district  to  red!K*e  the  weeviN.  thesi*  ven  I 
early  maturing  ^Icfoliatc  cotton>  wouhl  perhaps  l)e  of  essential  imi>or- 
tanrr  in  reducing  tlicni. 

\'ariation  in  rainfall  and  the  occurnMuv  of  drought,  high  hoat.  a 
Iat«'  >i»ring,  and  early  fr<)>i.  together  with  irregidar  and  indiffemit 
planting  and  cultivation,  are  con<litions  that  largely  affect  the  crop. 
A  cotton  j)lant  to  yield  a  niaxinuun  amount  under  such  varying  ci^ii- 
dition-  niii-t   not   have  a  >hort   and  tixed   fruiting  perioil.  biU  must 
i)egiM  iVifiting  early  in  th(»  s(»ason  of  growth  and  must  fruit  rapi^Hy 
aijd  roiitinne  to  >et  fruit  until  it^  growth  and  fruiting  are  hrou«rlit  to 
a  rU>-^',  as  tliey  will  ]»e  when  the  weather  conditions  and  length  of    I 
-♦•a-oii  ar«'  normal  l»v  it-  inherent  tendencv  to  mature  luider  the  iiiHu- 
(lie*,  (d*  it-  -I long  rej)rodiictive  jiroces^  acting  upon  the  vegi'tative 
l»rn«M--  an<l  a  No  hy  ilir  influence  of  high  heat  and  decreasing  moistim*. 
'i'lii-  cMily.  rMj)id-t"rniting  cotton  when  planttnl  early  comes  to  some 
di'-n-'M-  ^^\'  matiiritv  everv  <i'a>on,  but  the  deffree  of  maturitv  varie> 
with  iin'  tiiiir  of  |)lanting  an<l  the  climatic  conditions  that  prevail 
to\\:ii-d  !li«'  clo-c  of  the  growing  season.     It  deprives  the  weevil  under 
honiial  condition-,  cd'  both  f(M)d  and  squan»s  to  some  extent  and  yet 
iiiakr-  a   max  ill  I  Mil  I  yi^'ld  under  tln'  varying  conditions.     The  early. 
I  aj.id  rruii  iiiii.  defojiate  coHoii  yielded  a>  much  in  1007  when  weevils 
v. «'H'  \i-]\  hiihiei-on-  as  the  early,  ra])id-fruiting,  nondefoliate  or  ix»r- 
i  t<-ii!    rriiiiiFiir  <-ottoii.   l)iit    tiu-   latter  vielded  more   in    liW>  when 
\-. 'M.\i|-   \\i.|v  not   -o  iinnieroii>.     Tin*  (»arly-maturing  defoliates  No^. 
■■.''.  «••'.    I'Ji'.  and  ."».'»  irr''w  -niallei'.  a>  niav  be  seen  in  Table  I,  ainl 
>i«ld«'!  '."11.  !iiii  prodiicrd  I«—  in  l!M)i)  than  those  progeny  rows  that 
•.'  -I'-  .1  ill  lie  lairr  ill  iiiatiiriiig.     'i'lie  latter  never  completely  defoliate, 
I 'lit   ilii\    |.i  art  irally  -to])  growing  and  making  squares  l)efore  fn)>t 
'..  Im  I,  ]»lai:h-d  «'ai-ly  on  upland  at  the  i)lace  where  developed,  Colleire 
Siiiiioh.    r<\.     Tlie   iiidiU'eicnt    planting  and  cultivation   practiced 
r»ii  iiiiii.y  I'ai'ui-  would  Im*  more  liai'nifid  to  short -fruiting  cotton  than 
lo   If.ni."'!-   fruit iiiir  cotton.     'I'he   long-frniting  period  of  the  cotton 
phihi  i    til.'  fa'Moi-  tliat  lia>  for  all  time  enai)led  every  degree  of  poor 
farniinij"  to  pro»luce  cotton. 
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KESTBAININO  KANE  VEGETATIVE  OBOWTH  BT  SEED  SELECTION. 

On  rich  bottom  land,  growers  have  trouble  on  account  of  their  cot- 
tons growing  too  rank  or  large.  The  lower  bolls  rot  more  or  less  and 
the  plants  grow  out  of  all  proportion  to  their  yield.  Seed  selection 
was  made  to  determine  what  could  be  done  to  restrain  the  size  of 
plants.  The  selections  were  made  in  the  King  and  Jones  varieties 
Buad  in  an  unknown  variety.  These  cottons  were  growing  on  very  rich 
river  bottom  land  and  the  stalks  were  7  to  9  feet  tall.  By  careful 
search  small  plants  were  found  of  the  King  and  Jones  varieties,  from 
2^  to  3  feet  in  height  and  very  full  of  open  bolls.  In  the  unknown 
variety  there  was  very  little  difference  in  the  height  of  the  plants  and 
no  very  small  plants  could  be  found. 

Seeds  were  taken  from  the  very  small  and  from  the  large  plants 
and  in  the  following  spring  they  were  planted  on  bottom  land  and 
on  hill  land.  The  stand  on  the  bottom  land  was  destroyed  by 
unfavorable  weather,  but  the  planting  on  the  hill  land  or  upland 
grew  and  exhibited  the  characters  of  the  parents.  The  progeny  of 
tlie  small  King  plants  grew  to  be  2  feet  tall.  The  progeny  of  the 
large  King  plants  grew  to  3J  feet  tall.  The  progeny  of  the  Jones 
variety  from  small  plants  grew  to  2^  feet  tall  and  from  large  plants 
to  3i  feet.  The  progeny  of  the  unknown  variety,  in  which  no  small 
pjants  were  found,  exhibited  little  difference  in  height.  This  lack 
of  difference  in  the  height  of  the  progeny  was  in  conformity  with  the 
parents  of  the  unknown  variety.  In  the  King  and  Jones  varieties  the 
small  progeny  plants  were  more  fruitful  than  the  large  ones.  The 
latter  had  very  long  joiiits. 

These  differences  in  the  progenies  would  undoubtedly  have  been 
greater  if  the  plants  had  grown  on  bottom  land.  The  conditions 
there  would  have  favored  and  continued  the  strong  vegetative  growth 
of  the  large  plants. 

Growers  may  by  seed  selection  limit  the  size  of  their  plants  either 
on  bottom  land  or  upland,  and  in  doing  so  make  them  more  fruitful. 
The  selection  must  be  from  very  small  and  fruitful  plants. 

CBOSSING  OB  HYBftlDIZING. 

Crossing  is  not  difficult,  though  it  is  sometimes  so  regarded.  Some 
growers  have  thought  crossing  to  he  the  first  essential  to  the  improve- 
ment of  the  economic  qualities  of  a  staple  crop,  such  as  cotton.  Cross- 
ing one  plant  with  another  is  accomplished  l\y  simply  transferring 
pollen  of  the  flower  of  one  j^lant  to  the  receptive  stigma  of  th^  flower 
of  another  plant  after  having  first  removed  the  pollen  of  the  lattev,  if 
a  self-fertile  flower,  to  prevent  its  fertilizing  the  stigma.  Theriflpwer 
is  then  covered  to  prevent  fertilization  from  other  sources.   ^Cross- 
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ing  is  practiced  when  it  is  desirable  to  add  one  quality  or  charac- 
ter of  the  plant  of  one  variety  to  another  or  to  make  a  new  type  with 
new  combinations  of  characters  or  to  increase  vigor  and  p^Mluctiv^ 
ness.  In  the  Upland  cotton  plant,  where  early  and  rapid  fruiting 
and  productiveness  are  wanted  to  escape  the  weevil,  the  grower  need 
not  concern  himself  with  crossing.  These  qualities  can  be  had  by 
pursuing  the  method  of  seed  sc»lection  described  in  this  bulletin. 
The  desired  qualities  in  marked  degree  can  be  secured  in  one  selec- 
tion. If  all  the  cotton  growers  in  the  South  would  follow  this 
method  of  seed  selection  the  increased  yield  of  American  cotton 
would  be  10,  and  more  likely  20,  per  cent. 

TREATMENT  TO  INSURE  A  STAND  OF  EARLY-PLANTED  COTTOH. 

Next  in  importance  to  early  and  rapid  fruiting  seed  to  escape 
weevil  damage  are  early  planting  and  an  early  stand.  Everv  dav 
of  delay  in  planting  after  the  earliest  possible  time  to  plant  lessens 
the  yield,  especially  in  years  when  weevils  are  present  in  great  num- 
bers. The  reduced  cotton  crop  in  Texas  in  1907  was  mainly  due  to 
failure  and  repeated  failure  to  get  or  to  keep  a  stand  of  cotton.  The 
final  planting  that  made  the  crop  in  a  large  part  of  the  State  was  so 
late  that  the  plants  had  but  little  time  in  which  to  make  fruit  l)efore 
the  we(»vils,  which  were  favored  bv  a  verv  mild  winter,  l)ecame  too 
numerous  for  the  plants  to  fruit  longer.  Had  growers  succeeded  in 
getting  and  keeping  an  early  stand,  a  normal  yield  would  undoubtedly 
have  Imh'u  ()l)taine(l.  The  <rrowers  sustained  a  loss  in  the  vield  and  a 
loss  in  replanting,  i)esides  paying  the  increased  cost  of  cleaning  the 
soil,  which  hecjinie  verv  foul  from  delav  of  cultivation  while  waitinjr 
for  setMJ  to  gcrininatc  a  second  and,  in  some  localities,  even  a  third 
time. 

An  c-»"ly  >tan(l  i>  so  c>>cntial  to  a  full  crop  and  low  cost  of  pro- 

(|i".f '  -     !»..♦  (Ti-ov  'vc  h(»(m1  to  begin  j)reparing  the  seed  l)ed  as  soon  as 

^1*  .»■■■  ini^l*'-  .»o  ;ir*>>n»n      As  winter  rain  is  not  alwavs  cer- 
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ng  work,  and  as  a  result  it  is  confidently  believed  that  there  need  be 
lo  uncertainty  in  any  season  in  either  getting  or  keeping  a  stand  in 
jarly  planting.  Growers  are  urged  to  follow  the  suggestions  and 
practice  the  method  of  planting  shown  to  be  the  best  by  experiments. 
This  course  will  assure  a  stand,  which  is  essential  to  escape  weevils 
ind  boUworms  and  to  make  a  full  yield. 

FAHiXJBE    OF    EAKLT-PLANTED    SEED    TO    GOME    TIP    CAUSED   BY 

DEEP  COVEBINO. 

In  the  investigations  referred  to  it  was  found  that  when  good  seed 
planted  early  failed  to  come  up  the  failure  was  due  to  the  depth  of 
planting  or  to  covering  the  seed  too  deeply.  When  early-planted  seeds 
were  covered  more  than  an  inch  and  rain  and  cold — ^not  frost — fol- 
lowed, they  failed  to  come  up,  although  in  some  instances  they  had 
germinated,  but  when  good  seeds  were  planted  early  and  covered  very 
shallow,  less  than  an  inch,  the  stand  came  and  remained  regardless  of 
rain  and  cold  weather  after  planting. 

Shallow  covering  is  absqhitely  essential  when  planting  is  done  very 
early,  and  the  depth  of  covering  should  be  less  than  an  inch.  Seeds 
planted  shallow  and  covered  less  than  an  inch  are  warmed  by  the  sun, 
and  the  air  takes  away  surplus  soil  water,  whereas  when  covered 
deeply  they  are  not  warmed  by  the  limited  heat  of  the  sun  of  the  early 
season  and  a  rainfall  followed  by  cold  destroys  them.  The  seed  must 
be  scarcely  covered. 

COTTON  DYING  AFTER  COMING  UP. 

The  weather  immediately  following  early  planting  may  not  be  too 
cold  and  wet  for  the  stand  to  come  up  when  the  seeds  are  planted  the 
ordinary  way  and  covered  deeply,  but  cotton  often  dies  after  coming 
up,  especially  when  the  weather  is  wet  and  cold.  This  appears  to 
be  due  chiefly  to  the  fact  that  the  young  plants  have  largely  ex- 
hausted themselves  in  coming  through  the  deep  covering. 

When  the  soil  is  not  warm,  more  time  is  required  for  the  young 
plants  to  come  through  the  covering  of  earth,  and  the  delay  and 
extra  energy  that  they  have  to  expend  in  coming  through  the  heavy 
covering  exhausts  them,  they  are  more  subject  to  damping-off,  and 
in  cold  weather  they  frequently  die.  ^Mien  the  seeds  are  lightly  cov- 
ered and  planted  in  the  right  way  little  time  or  energy  is  consumed 
by  the  plants  in  coming  up.     They  are  virtually  up  all  the  time. 

A  stand  of  early-planted  cotton  may  be  lost  by  long-continued 
unfavorable  weather  conditions.  In  such  a  case  the  stand  can  be 
strengthened  and  maintained  by  shallow  cultivation  of  the  beds 
while  the  cotton  is  coming  up  and  by  frequent  cultivation  thereafter 
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if  the  moisture  or  rainfall  permits.  This  treatment  when  it  can  be 
given  dries  and  opens  the  soil,  admits  air  and  warmth,  and  aids  the 
cotton  in  its  resisting  power  and  in  growth  until  the  weather  condi- 
tions become  more  favorable.  A  light  wood-frame  side  harrow, 
weighing  not  over  85  pounds,  with  either  "  duck  foot "  or  plain 
harrow  steel  teeth,  is  the  best  tool. 

When  the  seeds  are  planted  in  a  sweep  furrow  the  stand  of  youns: 
cotton  is  often  lost  in  a  wet,  cold  spring  on  account  of  the  lack  of 
drainage.     This  is  especially  true  in  sandy  soils. 

SOME  EXPERIMENTS  AND  OBSEBVATIONS. 

On  March  20,  lOOG,  20  acres  were  planted  with  nearly  a  bushel  of 
seed  to  the  acre,  the  seed  being  covered  with  about  2  inches  of  soil. 
As  the  soil  was  warm  germination  began  very  promptly,  but  a 
moderately  heavy  rainfall,  followed  by  a  few  days  of  cold  weather, 
(iesti'ovod  all  the  sccmI  in  the  soil. 

On  Ajnil  10.  190(),  those  20  acres  were  replanted  at  the  rate  of  1 
peck  to  the  acre,  the  seed  being  covered  from  one-half  to  three- 
fourths  of  an  inch,  and  at  the  same  time  6  acres  were  planted  and 
the  seed  covered  about  2  inches.  A  stand  was  obtained  on  the  20 
acres  where*  the  seed  was  lightly  covered,  while  not  so  good  a  stand 
came  on  the  (*>  acres,  but  no  cold,  wet  weather  followed  these  plantings 
to  artect  the  seed  which  was  covered  2  inches. 

Tlie  month  of  April,  1007,  was  colder  than  March,  and  in  the  first 
week  of  Ai)ril  20  acres  were  j^lanted  at  the  rate  of  4  pounds  of  seed 
to  tlie  i\vn\  A  good  planter  was  used,  and  the  covering  was  not  over 
three-fourths  of  an  inch  in  depth.  All  the  seed  came  up  and  lived. 
In  lOOC,  some  of  this  hind  was  in  sorghum,  some  in  corn,  and  some 
in  cotton.  The  rouirhest  of  tlie  land  was  the  corn  land,  and  lx»caiise 
of  its  oj)en  nature,  due  to  stalks  and  grass  and  the  absence  of  winter 
rains,  some  of  the  young  cotton  plants  died,  their  roots  not  being  able 
to  conu*  in  contact  with  lirni  soil.  >\'here  the  seed  bed  was  firm  none 
of  the  plants  died.  This  experience  shows  the  importance  of  a  firm 
see*!  1)('(|. 

On  .')  acres  of  land  sidected  seeds  were  hand-dropped  in  1907,  one 
>^i\'i\  vwry  ')  feet,  and  scarcely  covercMl.  All  the  seeds  came  up  ex- 
ce])t  whei-e  occasionally  a  >e('d  was  covered  too  deeply.  This  planting 
on  April  12  was  followed  by  two  weeks  of  cold  and  rain  that  would 
ha\'e  ])re\'ent(Ml  deej)er  cov(M'ed  s(hm1  fi-om  coming  up. 

There  is  generally  more  moisture  in  the  soil  to  germmate  and 
bring  nj)  early-planted  >ee(l  than  there  is  later  in  the  season,  and 
there   would   always  be  suflicient   moisture  to  bring  up  the  early- 
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slanted  seed  if  the  soil  or  beds  were  harrowed  so  as  to  hold  moisture 
lid  destroy  weeds  and  grass  till  planting  time. 

Very  little  warmth  is  required  to  germinate  early-planted  seed  that 
s  lightly  covered. 

Where  the  seed  bed  is  not  firm  it  is  practically  impossible  to  cover 
jarly-planted  seed  to  the  right  depth.  It  is  also  practically  im- 
[>ossible  to  cover  early-planted  seed  to  the  right  depth  when  the 
covering  is  done  with  small  plows  on  the  planter  unless  they  are  so 
X)nstructed  as  to  prevent  them  from  going  too  deep,  an  almost  im- 
possible tiling  to  do,  especially  on  a  one-horse  planter. 

For  growers  to  carry  out  successfully  these  suggestions  as  to  shal- 
low covering  and  keeping  a  stand  in  early  planting,  three  things  are 
necessary : 

( 1 )  The  seed  bed  must  be  firm  and  clean. 

(2)  The  soil  of  the  beds  must  be  harrowed  before  planting  and 
cultivated  shallow  while  the  seeds  are  coming  up,  if  necessary,  and 
as  often  thereafter  as  moisture  permits. 

(3)  The  planter  used  must  be  of  the  right  type. 

It  is  necessary  to  have  a  gauge  wheel  in  the  rear  of  the  planter 
to  regulate  the  depth  of  planting  and  to  press  the  seed  into  direct 
contact  with  the  firm  undersoil,  so  that  the  soil  moisture  can  enter 
the  seed. 

All  planting  seeds  should  be  as  free  from  lint  as  it  is  possible  to 
gin  them.  They  can  then  come  in  contact  with  the  soil  and  readily 
absorb  moisture  and  will  germinate  more  quickly. 

These  results  are  given  for  early  planting  only  and  in  rainy  dis- 
tricts. Late  planting  is  not  to  be  considered  in  weevil  districts  and 
is  therefore  not  discussed. 

Seed  planted  early  escapes  the  heavy  packing  rains  that  come  later 
in  the  season,  and  when  the  planting  is  rightly  done  a  stand  is  more 
certain  than  from  late-planted  seed. 

An  early  stand  of  cotton  is  so  important  where  boll  weevils  and 
boUworms  are  present  that  a  cotton  grower  can  not  afford  to  neglect 
anything  that  will  aid  him  in  securing  and  maintaining  an  early 
stand. 

SUMHABT. 

Productive  cotton  is  important  regardless  of  the  weevil,  but  under 
weevil  conditions  the  planting  of  early,  rapid-fruiting,  productive 
cotton  is  imperative  for  the  making  of  a  profitable  crop.  The  method 
of  seed  selection  recommended  may  be  followed  by  growers  outside 
of  the  weevil  district  as  well  as  by  those  within  the  infested  territory. 
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By  applying  this  method  in  selection,  slow-growing  and  unfruitful 
plants  are  eliminated  and  the  selected  seed  will  produce  an  increased 
yield  of  seed  cotton,  an  increased  proportion  of  lint  to  seed,  and  a 
better  quality  of  lint  or  fiber. 

The  cost  to  the  cotton  grower  to  make  a  general  seed  selection  and 
propagate  enough  seed  in  a  patch  to  plant  100  acres  of  general  crop 
will  not  exceed  $5. 

While  growers  are  able  to  improve  their  own  cotton  by  applying 
the  method  of  seed  selection  described  in  these  pages,  yet  the  recom- 
mendation is  made  that  thev  secure  seed  from  breeders  or  from  other 
sources  whenever  seed  superior  to  their  own  can  be  obtained. 

•  Early  planting  is  essential  to  the  making  of  a  full  crop  under  boll- 
weevil  conditions,  and  the  treatment  reconunended  for  insuring  a 
stand  does  not  require  any  extra  expense.  I^y  planting  the  seed  very 
shallow,  less  than  an  inch,  cm  a  firm  seed  bed,  an  early  stand  can  be 
secured  and  maintained. 
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ROGRESS  IN  LEGUME  INOCULATION. 


INTEODUCTION. 

The  peculiar  value  of  legumes  for  maintaining  and  increasing  the 
ftility  of  soils  is  due  to  certain  bacteria  which  develop  nodules  upon 
B  roots  of  leguminous  plants  and  which  have  the  unique  power  of 
idering  the  free  nitrogen  of  the  atmosphere  available  for  plant 
^wth.     Without  these  bacteria,  legumes,  like  other  crops,  exhaust 

*  soil  of  its  combined  nitrogen.  In  many  regions  certain  types  of 
^se  important  bacteria  are  abundant  in  the  soil;  in  other  localities 
'y  must  be  imported,  either  by  distributing  soil  from  a  field  where 
-y  are  known  to  be  present  or  by  using  pure  cultures  of  the  proper 
danisms  grown  under  artificial  conditions.  The  old  method  of 
porting  the  bacteria  by  distributing  soil  from  fields  containing 
-rn  is  not  only  expensive  but  there  is  very  great  danger  of  spreading 
eds  and  destructive  crop  diseases  as  well  as  the  desirable  bacteria, 
ider  modern  conditions,  therefore,  it  is  wisest  to  depend  chiefly 
c^n  the  intelligent  manipulation  of  pure  cultures  for  inoculating 
Ximinous  crops. 

dhe  use  of  puee  cultures  of  nitrogen-gathering 

bacteria. 

decent  improvements  in  the  methods  of  preparing  and  distributing 
re  cultures  for  inoculating  leguminous  crops  have  obviated  many 
the  difficulties  previously  experienced  in  their  use.     The  directions 

*  handling  by  the  planter  have  been  simplified  and  adaptations 
ve  been  made  to  meet  varying  conditions  of  field  and  plat  experi- 
^nts.  The  directions  accompanying  the  cultures  distributed  under 
3  present  plan  may  be  summarized  as  follows: 

?or  cultures  that  are  to  be  increased  by  the  planter,  in  one  gallon  of  clean 
ter,  boile<l  and  cooled,  is  dissolved  a  small  quantity  of  sugar  and  the  tablet 
Jch  is  supplied  with  the  small  bottle  of  cultilre.  The  liquid  culture  in  this 
all  bottle  is  poured  into  the  gallon  of  solution  and  the  mixture  is  allowed 
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to  develop  for  twenty -four  hours  at  a  teniiierature  of  about  70°  F.,  and  is  tba 
ready  tnr  iist»."  The  seed  should  be  thoroughly  moistened  with  this  cultuft, 
without  beiu^  soakeil.  and  should  then  be  spread  out  to  dry  in  a  clean,  siudr 
plai'o.  It  is  an  advantage,  though  not  an  absolute  necessity,  to  dry  luiniediaieiy 
l>y  mixing  with  the  moist  seed  a  small  quantity  of  dry,  sifted  earth.  Plamiaf 
slmuld  fr»ll«nv  as  s<M>n  as  [iract it-able,  using  the  same  meth<Mls  as  for  imtMril 
seeil. 

It  i>  >oiiietiines  desirable  to  treat  the  soil  direct  instead  of  treatiiig 
the  seed.  The  solution  is  then  mixed  with  enough  dry  soil  (prefer- 
ahly  from  the  field  to  be  inoculated)  so  that  it  will  just  moisten  the 
soil.  This  treateil  soil  is  a^raiii  mixed  thoroii<rhlv  with  a  larger 
quantity  of  soil — siiy,  half  a  wa^onload  for  an  acre.  The  iiiocuUted 
soil  i>  then  di>tril»uted  evenly  over  the  pi^epared  «rround  and  should 
be  liarn)\veil  in  at  oiu-e  to  avoid  exposure  to  sunlight. 

In  <pei'ial  (•a>es  the  amount  of  rulture  supplied  is  largely  increased, 
and  tlii^  i-  to  bo  used  inimeiliatelv  instead  of  waitinir  twentv-four 
hour-  for  ilevelopuieni.  If  the  (juantity  of  seeil  to  l")e  tivated  ih^ 
not  oxreed  1*2  to  1.^  pounds  the  u>er  has  simply  to  open  the  Inittle 
at  on^r  and  ])<»ur  the  *ontent>  upon  tlie  seed.  If  more  liquiil  is  needed 
to  nioi^ien  a  larirer  quaiuity  of  >eed.  water  up  to  1  gallon  may  be 
iiddetl,  irrkiMiiuir  1  i[uart  to  a  bu-hel  of  seed. 

APPLICATIONS  FOR  CULTUEES. 

A>  cultivated  soil>  in  any  one  plai-e  are  usually  well  supplied  with 
the  novlule-forniiuir  oriranism>  ailapted  to  imx'ulate  the  legumes  iliat 
have  been  jjrrown  su«'(  t'->f ullv  for  manv  vears  in  that  reirion,  verv  lit- 
tie  bo  no  tit  will  be  olnained  from  further  inoculation.  To  «;uard 
a^ain-i  u>olo^-  oxporiniont<  and  to  nuike  those  carried  out  of  value 
*H'  tr.iuio  ixuidanoo.  the  applioant  for  inocuilating  material  i>  iv- 
Muirod  i(»  lill  (uu  a  blank  form  whioh  asks  for  information  in  reir.ir'l 
to  the  lo<ruine  to  W  tivated.  date  oi  planting,  soil  conditions,  etc. 

^^n  ilu'  r»'\or-o  i>t'  t!;o  :ii)j^li('ation  form  a  circular  letter  gives  briotly 
the  plan  of  the  di<iributit»n.  Attention  is  called  to  the  fact  that  the 
t>aoteria  are  InMU'tioial  only  in  connection  with  legumes,  such  as  the 
^iu-i(Hi<  ('lovors  I  inrl:idin«j:  alfalfa^,  vetches,  i>eas.  and  beans,  and  are 
i^<^t  applirai^K'  lo  other  farm  or  irarden  crops. 

REPORTS  OF  RESULTS. 

t  K  oxjHviod  ihat  oaoh  (»no  who  m^muvs  a  culture  for  inoculating.' 

^^niuov  ^vill   follow  iho  tlireotions  carefully  and  ivport  the  resulls, 

^^  lotluM-  a   >nooo--  t)r  n   failure,  to  the  Bureau  of  Plant   Indnstn'. 

i»nkx  lor  ihi>  purpo-o  are  furnished  at  the  propter  time.    The  main 

*^^*ts  di'>iiv^i  for  ihi^  reptut  are  «|uantity  of  seed  (or  area)  planted 


■*Mu'  iralliHi  wUl  treat  at  least  tliret*  or  f«Mir  bushels  of  8eed. 


and  date  of  planting;  whether  the  culture  was  applied  to  the  seed  or 
soil;  how  the  land  was  fertilized;  whether  it  was  new  land,  an  old 
field,  or  garden  soil ;  the  kind  of  crop  previously  grown ;  and  whether 
the  culture  when  applied  was  clear,  faintly  clouded,  milky,  or  frothy. 
As  to  results,  the  roots  should  be  examined  to  determine  whether 

s 

the  nodules  are  present  or  absent  and  should  be  compared,  if  possible, 
with  plants  grown  on  ground  not  inoculated.  In  making  this  exami- 
nation care  should  be  taken  in  digging  the  plants  not  to  detach  the 
small  root  hairs.  Plants  simply  pulled  from  the  ground  will  usually 
be  strip2:)ed  of  nodules  along  with  the  broken-off  rootlets.  Even  with 
careful  digging  in  compact  soil  it. is  necessary  to  examine  the  clumps 
of  soil  about  the  roots  as  well  as  the  roots  themselves.  Any  unusual 
conditions  which  appear  to  have  affected  the  results  of  the  experiment 
should  be  mentioned  especially,  together  with  information  as  to  the 
general  appearance  and  yield  of  the  inoculated  crop  compared  with 
the  uninocuhited  j^ortion  or  with  previous  experience  with  the  same 
legume. 

THE  EFFECT  OF  SOIL  CONDITIONS  UPON  LEGUME  BACTEEIA. 

In  the  investigation  of  the  results  of  inoculation  the  wide  range  of 
soils  for  which  cultures  have  been  furnished  has  brought  out  the  com- 
plexity of  the  subject  and  developed  many  special  problems.  The 
constitution  or  character  of  the  soil  itself  has  been  found  to  have  an 
effect  upon  the  growth  of  nodule  bacteria,  as  well  as  upon  the  forma- 
tion of  nodules.'^  Some  soils  have  a  chemical  composition  distinctly 
unfavorable  to  the  development  of  the  introduced  bacteria;  other 
soils  are  f-:o  compact  or  retentive  of  moisture  as  to  exclude  air  and 
thus  be  unfavorable  to  the  growth  of  the  bacteria  and  to  nodule 
formation. 

A  study  was  made  of  the  reports  received  from  experimenters  who 
used  cultures  for  inoculating  legumes  to  correlate,  if  possible,  type 
and  condition  of  soil,  treatment,  legume  species,  etc.,  for  those  show- 
ing favorable  results  and  those  showing  unfavorable  results.  Two 
representative  and  widely  gi'own  legume  crops  were  studied  in  this 
way — alfalfa  and  red  clover.  The  only  selection  made  in  the  reports 
chosen  for  this  study  was  in  taking  all  those  received  during 
the  two  calendar  months  of  November  and  December,  1906. 
These  were  classified  (as  illustrated  in  the  reports  quoted  on 
pages  15  to  10)  into  "  successes ''  and  "  failures."  The  third 
class,  of  •'  doubtful ''  character,  is  not  included  in  this  statis- 
tical study.  Success,  as  here  used,  means  an  observed  increase 
in   nodule    formation    showing   benefit   to   the   crop,   while   a    fail- 


a  For  a  (livciTSHion  of  this,  soo  Bnlletin  100,  Part  VIII,  of  the  Bureau  of  Plant 
Industry,  U.  S.  Department  of  Agriculture. 
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lire  is  scored  when  attempted  inoculation  failed  to  prodna 
nodules  or  produced  so  few  as  to  be  of  no  advantage  to  the  plant. 
'\\lien  natural  inoculation  proved  abundant  the  experiment  was  set 
aside  as  inconclusive,  as  were  also  crop  failures  reported  as  due  to  poor 
seed,  decidedly  adverse*  season,  and  other  factors  clearly  apart  from 
the  influence  of  inoculation.  The  reports,  about  one  thousand  in  all. 
have  been  carefully  studied,  and  the  influence  of  the  various  factor^ 
upon  nodule  formation  is  expressed  in  terms  of  percentage  in  the 
following  table: 

Tahlk  J.—Prrc(n1a(/rs  <tf  .mcrcssful  and  unsucccsitful  inoculations  under  diffn- 
cnt  {<oU  vonditinns  during  Xovcmhcr  and  December,  1906. 


Conditions  of  oxporinient. 


On  now  frroiimi _ 

On  f»and  or  sandy  loam 

On  loam 

On  clay  or  clayey  loam 

On  fallow  or  80<i  tiirn«Ml  iindiT 

On  old  cultivated  Held  soil 

Crop  new  to  the  rejfion — 


An  examination  of  the  data  here  shown,  does  not  warrant  general 
conclusions  of  a  positive  character.  Apparently  none  of  the  physical 
conditions  reviewed  are  of  gi'eat  importance  in  determining  the  suc- 
cess or  failure  of  inoculation.  For  the  present,  therefore,  we  muj^t 
assume  that  such  differences  as  exist  in  these  particular  cases,  making 
one  soil  more  favorable  for  inoculation  than  another,  are.  in  part  at 
least,  biological,  ret^uiring  more  detailed  investigation  and  experi- 
ment. 

It  is  doubtless  true  that  the  cultures  themselves  have  not  alwavs 
been  in  the  most  effective  state  at  the  time  of  use.  With  the  .safe- 
guards observed  at  each  point  in  their  preparation  and  distribution, 
however,  the  cultures  as  they  go  from  the  laboratory  are  in  a  high 
state  of  efficiency.  To  secure  the  desired  results  they  must  of  course 
be  handled  accordiuir  to  directions. 


Alfalfa. 

Bed  rloTvr.           1 

Suc- 

Failures. 

8"^     'Failure..       ! 

cesses. 
Percent. 

cesses. 

Per  cent. 

Per  cent. 

Per  een*. 

81 

19 

95 

s 

75 

25 

87 

13 

TO 

30 

83 

1' 

65 

35 

92 

> 

09 

81 

91 

■J 

64 

W 

90 

10 

61 

29 

1 

93 

8 

THE  EFFECT  OF  INOCULATION  UPON  THE  COMPOSITION  OP  THE 

CROP. 

In  some  cases  where  there  has  been  apparent  failure  to  improve 
the  legume  crop,  further  examination  may  show  a  decided  gain  from 
inoculation.  Even  where  the  lack  of  nodule  formation  does  not  seem 
to  hinder  a  healthy  development  of  the  plants  careful  comparisons 
from  analyses  have  shown  the  greater  protein  content  of  those  well 
supplied  with  nodules.     The  amount  of  nitrogen  contained  in  a  soy 
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bean  crop  ^  was  found  in  one  case  to  be  113.55  pounds  to  the  acre  for 
the  inoculated  plants  and  75.98  pounds  to  the  acre  for  those  not  inocu- 
lated, yet  the  appearance  in  the  fields  was  the  same.  With  cowpeas, 
inoculated  and  uninoculated,  the  nitrogen  was  found  to  be  139.21 
pounds  to  the  acre  for  the  former  and  118.45  pounds  for  the  latter. 
In  each  case,  therefore,  the  inoculated  crop,  although  apparently  not 
improved,  was  in  reality  much  more  valuable  for  feeding  or  for  green 
manure  than  the  uninoculated  crop. 

In  addition,  it  should  be  noted  that  with  the  inoculated  plants  the 
gain  of  nitrogen  came  largely  from  the  air,  while  the  plants  lacking 
nodules  drew  upon  the  combined  nitrogen  of  the  soil.  liMien  the 
gain  in  nitrogen  from  inoculation  is  accompanied  by  largely  in- 
creased plant  gi'owth  the  beneficial  effect  of  nodule  formation  is,  of 
course,  most  pronounced.  Some  chemical  analyses  ^  of  Canadian 
field  peas,  inoculated  and  uninoculated,  serve  to  show  in  a  striking 
manner  the  comparatively  rich  growth  of  the  inoculated  peas.  The 
plants  bearing  nodules  had  a  nitrogen  content  of  2.29  grams  per 
100  of  dry  substance;  the  plants  without  nodules  gi'own  in  the  same 
soil  had  l.CO  grams  i)er  100  of  dry  substance.  The  average  dry 
weight  of  inoculated  and  uninoculated  plants  was  11.2  and  2.3  gi'ams, 
respectively.  It  is  evident,  therefore,  that  the  inoculated  plants  sup- 
plied more  than  seven  times  the  amount  of  nitrogen  furnished  by 
those  not  inoculated,  viz,  0.255  gram  to  the  plant,  as  compared  with 
0.035  gram  to  the  plant. 

Similar  results  were  obtained  with  wild  hemp  plants  (SesJjania 
macrocarpa),  inoculated  and  uninoculated.^  Analyses^  of  the  no- 
dules themselves  and  of  the  roots  from  which  the  nodules  were 
removed  show  that,  though  the  noduled  plants  made  a  decided  gain 
in  nitrogen  in  both  roots  and  tops,  by  far  the  highest  percentage  of 
nitrogen  was  found  in  the  nodules  themselves.  The  foUowinff  table 
shows  these  figures  in  detail : 


'to 


Table   II. — Occurrence  of  nitrogen  in   inoculated  and  uninoculated  plants  of 

the  icUd  hem  IK 
[Grams  of  nitrogen  per  100  grams  of  dry  substance.] 

1.  Roots,  stripped  of  nodules 1.50 

2.  Nodules   (from  No.  1) C.  40 

3.  Tops  (from  No.  1) 2.09 

4.  Whole       plants       (inoculated,       having       numerous 

nodules) 3. 01 

5.  Whole  plants  (not  inoculated,  no  uoduJes) 1.71 

«  Grown  at  Agricultural  College,  Mich.  For  description,  see  Bulletin  224  of 
the  Michigan  Station. 

*> Analyses  made  by  the  Bureau  of  Chemistry,  U.  S.  Department  of  Agricul- 
ture. 

« Experiment  carried  on  by  Mr.  David  Fairchild,  in  charge  of  Seed  and 
Plant  Introduction  for  the  Bureau  of  Plant  Industry. 

'Analyses  made  by  the  Bureau  of  Chemistry. 
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In  view  of  the  generally  recognized  importance  of  nitrogen  to  the 
growth  of  plants  '^  the  significance  of  the  foregoing  facts  needs  little 
emphasis.  A  difference  l>etween  abundant  nodule  formation  and  the 
absence  of  nodules,  which  may  affect  the  vahie  of  a  legume  crop  in 
the  ratio  shown,  can  not  fail  to  command  attention  when  its  bearing 
on  successful  farming  is  once  realized.  It  is  not  enough  merely  to 
count  yields  in  pounds  or  tons.  The  composition  of  crops  for  feed 
or  green  manure  becomes  in  the  light  of  these  investigations  a  factor 
of  importance. 

GREEN  MANURING  AND  INOCULATION. 

Generally  speaking,  the  experience  of  scientific  farmers  and  the 
tests  of  agricultural  experiment  stations  agree  in  ascribing  an  unusual 
benefit  to  succeeding  crops  from  green  manuring  with  leguminous 
crops,  and  this  is  clearly  due  in  considerable  degree  to  the  nitrogen 
fixed  l)y  the  root  nodules  and  not  to  the  length  of  the  root  system  or 
other  peculiarities  of  leguminous  plants.  Unfortunately,  investi- 
gators have  not  given  sufficient  attention  to  the  relative  abundance 
or  scarcity  of  nodules  wlien  experimenting  with  different  legmiii- 
nous  croi)s  for  gn»en  manures.  From  the  preceding  data  it  is  evident 
that  legumes  reach  their  maximum  value  as  green  manures  only  when 
abundantly  supplied  with  nodules. 

CONFUSION  OF  NEMATODE  GALLS  WITH  NODULES. 

Xematode  galls,  or  root  knots,  are  often  mistaken  for  nodules, 
wliich  they  resemble  in  appearance.  The  nematode  gall  is  extremely 
injurious,  and  in  regions  where  it  has  been  known  to  exist  it  is  un- 
wise to  plant  crops  favorable  to  the  development  of  the  pest.  Nearly 
all  of  the  legumes  should  be  avoided  in  such  cases.  This  is  impor- 
tant not  only  l)ecause  tlie  legumes  susceptible  to  nematode  attack  are 
jw,n>c"].  .w  'M-'r  --1,  but  chiefly  ^^'"^use  they  furnish  conditions  favor- 
,  .      ,.         ,    'V  Miip>v     ..  ^  multiplication  of  the  nematode 

unis  menace  to  succeeding  crops  or 
y  conditions  they  would  scarcely 
:fonf  varieties*  upon  which ili<? 
■     "tested  regions  these  re- 
l"^  a  leguminous  crop 
'  juieiitly  nodules  makes  a 

*  m'icnltural  Experiment  Sta- 

•  rf.jtant  variety  is  the  Iron 
•.si.ties  the  velvet  bean   (Mucuna 
*v7  _,  ci-  .  .^    nolUa)  are  valuable. 
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ickly  growth,  or  if  there  is  doubt  as  to  whether  a  legume  is  inocu- 
ftted  or  infested  with  nematodes,  samples  for  examination  should  be 
brwarded  to  the  Bureau  of  Plant  Industry  of  the  Department  of 
^.griculture. 

WHEN  INOCULATION  IS  DESIRABLE. 

Inoculation  is  desirable — 


(1)  If  the  soil  has  not  previously  borne  leguminous  crops. 

(2)  If  legumes  previously  grown  on  the  same  land  were  devoid  of 
lodules. 

(3)  If  the  legume  to  be  sown  belongs  to  a  species  not  closely 
'elated  to  one  previously  grown  on  the  same  soil. 

(4)  If  the  soil  produces  a  weak  growth  of  legumes,  even  though 
:heir  roots  show  some  nodules. 

It  is  significant  of  the  relative  value  of  pure  culture  inoculation 
that  a  high  percentage  of  beneficial  results  is  being  obtained,  not  only 
where  legumes  new  to  the  region  are  being  tried,  but  where  the  ordi- 
nary legumes  used  in  rotation  have  been  inoculated,  a  phenomenon 
which  is  undoubtedly  due  to  the  increased  virility  of  the  nodule- 
forming  bacteria  resulting  from  the  proper  development  of  the  pure 
cultures  in  the  laboratory.  It  is  also  true  that  the  crops  following 
the  inoculated  legumes  have  in  many  cases  shown  gains  not  evident 
in  the  legume  crop.  The  practice  of  inoculating  is  therefore  justified 
where  legumes  are  naturally  inoculated  but  do  not  seem  to  reach  their 
full  vigor  nor  to  give  the  best  results  as  green  manures. 

* 

WHEN  INOCULATION  IS  USELESS. 

Inoculation  is  of  no  value — 


(1)  If  the  legumes  usually  grown  are  producing  average  yields 
and  the  roots  show  nodules  in  abundance. 

(2)  If  the  soil  is  in  such  condition  as  to  prevent  the  normal  growth 
of  the  bacteria  or  of  the  leguminous  plants. 

(3)  If  the  directions  for  handling  the  cultures  are  not  studied 
carefully  and  followed  intelligently. 

(4)  If  the  soil  is  acid  and  in  need  of  lime.  Liming  to  correct 
acidity  is  as  im})ortant  for  the  proper  activity  of  the  bacteria  as  for 
the  growth  of  the  plants. 

(5)  If  the  soil  needs  fertilizers,  such  as  potash,  phosphoric  acid,  or 
lime.  The  activity  of  the  nodule  bacteria  in  securing  nitrogen  from 
the  air  and  rendering  it  available  to  the  legumes  will  not  take  the 
place  of  such  fertilizing  elements  as  potash  and  phosphorus. 

It  must  be  rememlxTed  that  inoculation  will  not  overcome  results 
due  to  bad  seed,  improi)er  preparation  and  cultivation  of  the  ground, 
and   decidedly   adverse  conditions  of  weather  or  climate,     Befo: 
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attempting  to  inoculate  a  new  crop  the  farmer  should  first  inform 
himself  thoroughly  concerning  the  proper  handling  of  the  crop  itself; 
otherwise  faihire  is  ahnost  certain.  As  an  illustration,  sowing  alfalfa 
on  hastily  prepared  land,  on  land  foul  with  weeds,  and  on  acid  soils 
or  soils  underlaid  with  hardpan,  is  contrary  to  accepted  practice. 

Free  publications  covering  the  essential  points  in  growing  all  com- 
mon legumes  may  be  obtained  from  the  State  experiment  stations 
and  from  the  United  States  Department  of  Agriculture. 

DANGER  IN  INOCULATION  BY  SOIL  TRANSFEE. 

Very  satisfactory  inoculations  have  been  obtained  by  transferring 
soil  from  old  fields  where  legumes  have  been  grown,  but  there  are 
dangers  incident  to  such  soil  transfer  which  should  be  noted. 

The  source  of  supply  should  be  very  definitely  known,  and  in  no 
case  should  soil  be  used  from  fields  which  have  previously  l)orne  any 
crops  affected  with  a  fungous  disease,  a  bacterial  disease,  or  with 
nematodes.  Numerous  animal  and  plant  parasites  live  in  the  soil  for 
vears  and  are  t^stablished  in  so  manv  localities  that  it  is  manifestly 
unwise  to  ship  soil  indiscriminately  from  one  portion  of  the  country 
to  another. 

Of  scarcely  less  importance  is  the  danger  of  disseminating  noxious 
weeds  and  insect  j>ests  through  this  plan  of  inoculating  by  means  of 
natural  soils.  Even  though  weeds  may  not  have  been  serious  in  the 
first  field,  the  great  number  of  dormant  seeds  requiring  but  a  slight 
change  in  surroundings  to  produce  germination  is  always  a  menace. 

If  soil "  is  to  be  used,  however,  whether  obtained  from  near-bv  fields 
or  shipped  long  distances,  the  evidence  should  be  clear  that  the  soil 
is  free  from  the  objections  mentioned  above. 

RESULTS  OF  COOPERATIVE  FIELD  TESTS. 

The  results  of  cooperative  experiments  with  planters  throughout 
the  United  States,  begun  in  the  spring  of  1906  and  reported  upon 
during  the  autumn  of  that  year,  are  i)resented  here  in  tabular  form. 
These  reports  are  divided  into  three  natural  classes:  Successes,  doubt- 
ful lesults,  and  failures.  To  explain  further  the  plan  followed  in 
this  tabulation,  (luotations  from  rei)resentative  reports  under  each 
class  are  given. 

An  examination  of  these  sample  rej)orts  will  show  that  the  suc- 
cesses credited  to  the  culture  have  been  so  recorded  only  when  a  clear 
gain  was  shown  to  be  due  to  inoculation.    A  less  strict  interpretation 

"  Tli«^  (IiiJintity  of  soil  from  a  tlioronjjjhly  inoculated  field  regarded  ns  suffi- 
cient  for   incHMilatinj:  an   acre  of  land  for  alfalfa,  for  instancei   is  variously 
placiHl  at  L*<H)  to  500  i>ound8. 
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of  the  doubtful  reports  would  place  many  of  them  in  the  column  of 
successes,  and  undoubtedly  many  classed  as  failures  to  secure  inocu- 
lation would  prove  upon  adequate  investigation  to  have  been  failures 
from  causes  other  than  deficient  nodule  formation. 


Table  III. — Results  of  experiments  with  crops  soum  in  connection  with  cultures 

of  nitrogen-gathering  bacteria  in  the  spring  of  1906,^ 


Crop. 


Alfalfa 

Red  clover 

Garden  pea 

Garden  bean 

Oo-wrpea 

Canadian  field  )»ca 

Vetch 

Soy  bean 

Crimson  clover 

Sweet  pea 

Vdvet  bean 

Alslke 

Wbite  ciover 

Peanut 

Bur  clover 

Beggar  weed 

Japan  dover 

Mung  bean 

Sainfoin 

Sweet  clover 

TotaL 


Suc- 
cesses. 

Doubtful 
results. 

Failures. 

403 

657 

182 

496 

544 

66 

236 

20» 

54 

217 

224 

74 

247 

203 

53 

44 

27 

10 

16 

19 

4 

23 

40 

23 

8 

18 

2 

22 

29 

8 

10 

14 

2 

38 

24 

3 

2 

2 

0 

10 

19 

1 

0 

1 

0 

0 

1 

3 

1 

0 

0 

0 

1 

0 

0 

2 

4 

0 

3 

0 

1,770 

2.037 

489  < 

Total. 


1.242 

1,108 

480 

515 

SOS 

81 

39 

86 

28 

50 

26 

00 

4 

30 

1 

4 

1 

1 

6 

3 


4,296 


•  Approximately  8.000  cultures  were  sent  out.  A  little  more  than  half  of  the  recip- 
ients had  reported  results  at  the  time  this  table  was  prepared.  The  general  relation  re- 
mains about  the  same,  as  additional  reports  have  been  tabulated  since  this  table  was 
prepared. 

BEFOJITS  OF  INOCULATION  EZFEEIMENTS  CLASSED  AS 

SUCCESSES. 

The  following  are  examples  of  the  experiments  with  nitrogen- 
gathering  bacteria  which  have  been  classed  as  successes: 

Alfalfa. — "  Nodules  are  numerous  on  inoculated  ground,  while  I  fail  to  find 
any  on  uninooulated.  The  inoculated  crop  did  fine,  while  the  uninoculated  was 
a  failure,  and  always  has  been  so  far.''     (Ballagh,  Xebr.) 

Alfalfa. — *'  I  find  roots  well  filled  with  uo<lules.  Alfalfa  has  a  good  dark- 
green  color  and  grows  thriftily,  whereas  in  previous  experiments  it  has  k^t 
small  and  yellow  for  the  first  three  years.  I  cut  three  fair  crc^s  this  year, 
although  the  rainfall  was  somewhat  deficient"     (Waupaca,  Wis.) 

Alfalfa. — **  Quite  a  lot  of  nodules  on  inoculated  plants  and  a  very  good 
stand ;  looks  fine.  Strip  80  feet  wide  and  400  feet  long  not  inoculated  has  very 
poor  stand  and  very  few  nodules."     (Cleveland,  Ohio.) 

Bed  clover. — *'  The  inoculated  crop  is  of  a  strong  and  thrifty  growth.  All  the 
seed  that  I  sowed  that  was  not  inoculated  died  In  forty  to  sixty  days  after 
planting,  as  did  every  clover  field  in  this  vicinity.  There  was  a  marked  differ- 
ence in  the  Inoculated  and  uninoculated  from  the  start:  the  Inoculated  seemed 
a  l>etter  color  and  did  not  die  out  from  the  dr>-  weather  as  the  other  did." 

(Paris,  Mo.) 

Bed  clover. — "  By  count  I  find  from  two  to  four  times  the  number  of  nodules 
on  inoculated  area.     I  inoculated  20  acres;    used  commercial  fertilizer  on  an 
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adjoining  20  acres,  and  on  a  third  20  acres  nothing  was  used.  One  week  ago  oo 
the  inoculated  area  was  to  be  seen  clover  of  a  much  darker  color  and  of  twrice 
the  growth  found  on  fertilized  area.  The  results  were  highly  satisfactoiy  In 
every   respect."     (Lima,   Ohio.) 

Red  clover. — "  Roots  covered  with  nodules.  Clover  on  adjoining  land,  but 
better  laud,  very  poor.  Inoculation  certainly  did  increase  the  nodules  and,  of 
cours(»,  improved  the  crop.  Clover  sown  last  spring  In  this  vicinity  is  poor,  bnt 
mhie  sown  upon  high  sand  hills  is  all  that  I  can  ask;  it  exceeds  my  expecta- 
tions. I  am  convin<*ed  that  it  is  useless  to  sow  clover  on  this  ground  without 
inoculjition.'*     (New  Ix)ndon.  Wis.) 

Cowpea. — "  The  growth  of  nodules  was  fully  200  per  cent  better  on  the  hioen- 
lated  than  on  a  small  i)orti()n  that  was  not  inwnilated.  The  Increase  of  peas 
over  the  uninoculated  was  fully  three  to  one.  The  increase  of  hay  I  did  not 
take  into  close  consideration,  but  on  a  fair  estimate,  I  think,  about  2^  tons  an 
acre  in  favor  of  inoculated."     (Buttonwood.  Pa.) 

Cowpea. — "There  was  a  good  supply  of  nodules  on  the  Inoculated  plot,  one 
plant  having  a  good  handful  of  large  size  at  harvesting  time.  There  were  no 
nodules  on  three  plots  of  the  same  size  that  were  not  inoculated.  The  unin- 
oculate<l  plot  (Whippoorwill)  yield€»d  Gi  pounds  grain;  the  inoculated  plot 
(Wliipl)0()rwill)   J)  pounds  grain."     (Pataskala,  Ohio.) 

Cowpea. — "  Planted  one-half  acre  in  same  field,  using  no  culture ;  both  had 
r)(K)  pt>unds  of  same  fertilizer  per  acre.  Compare<l  with  roots  where  cultun' 
was  us€h1,  found  less  nodules  and  turned  down  scant  growth  of  pea  vines  to  sow 
scarlet  clover  and  rye.  Where  culture  was  used,  found  large  number  of 
nodules  and  rank  growth  of  vines  which  remained  green  until  i^as  matured  and 
yielded  IM)  l)uslu»ls  i)er  acre.  I.and  now  setnled  to  rye  and  scarlet  clover,  which 
is  lool^ing  fine."     (Withans.   Va.) 

Cowpea  followed  by  oats. — "  On  a  part  of  the  ground  on  which  the  treated 
cowpeas  had  bet'n  grown  I  i)lanted  oats.  They  turned  out  50  bushels  to  the 
acre,  and  on  ground  where  the  untreated  cowpeas  had  grown  they  t\imed  out 
only  25  to  30  bushels  to  the  acre,  no  other  fertilizer  being  applied  to  either 
piece  of  ground.  Fields  Just  adjoining  mine  have  yielded  only  2.">  bushels 
an  acre."     (Plannnond.  La.) 

Cowpea  followed  by  oats. — "  1  made  up  with  supplies  sent  me  from  the  IV 
partnient  KM)  gallons  of  !i<iuid  culture,  which  was  distributed  among  l.*<i 
farnnM's  in  this  vicinity.  Those  who  planted  iH»as  for  forage  have  gather^ 
twice  the  quantity  of  i>ea-vine  liny  from  the  ground  In  which  the  inoculated  seetl 
were  sown.  I  repeat(Hl  last  year's  experiment  In  following  the  peas,  after  the 
hay  had  Ikh^'u  cut  off,  with  ()ats  in  drills.  So  far  as  the  eye  can  judge,  the  im- 
provement in  the  oat  crop  is  i)r()iK»rtionally  as  great  as  that  in  the  crop  of  pen 
vines."  Others  in  this  sjune  group  of  cooperators  rei)orted  as  follows:  ** Cow- 
pens  are  i>ra(!ticnlly  unknown  here  (a  large  boily  of  land  in  a  bend  of  the 
Coosn  Kiver)  and  when  sown  Inst  season  without  inoculation  no  no<lules  were 
f<»rnied.  The  bacteria  se<Mire<l  largely  increased  the  yield;  3  tons  of  hay 
from  nu  acre  of  inocnlnted  setnl.  one-half  ton  from  uninoculated  seed:  made 
twice  ns  ninny  pens  on  Innd  inoculnteil  as  on  land  not  inoculated.  Season  too 
wet  to  gather  peas."     (Uome,  ih\.) 

Cowpea  followed  by  corn — "  Where  cowpeas  were  grown  last  year  we  have 
corn  this  year.  The  field  is  a  4-ncn'  lot  nnd  in(rludes  sandy  gravel  as  well  as 
g<K)(l  rich  loam.  Over  the  entire  i)orti(ni  where  the  cowpeas  were  grown  with 
the  culture  the  corn  has  a  rich  black  color:  on  the  area  where  no  culture  was 
used  there  is  a  distinct  diflerence,  the  corn  Ix^ing  smaller  and  not  of  such  dark 
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»lor.  This  is  very  distinct,  even  on  tlie  lieavy  loam.  The  growth  of  cowpeas 
as  estimated  at  twice  as  much  last  year  where  the  culture  was  used  as  where 
lere  was  none.  The  cowpea  crop  was  cut  last  year,  but  on  account  of  continual 
tins  was  left  on  the  ground  and  plowed  under."  «  (Vineland,  N.  J.) 
Bean. — "  Nonculture  beans  grew  slowly,  were  light  green  (though  not  im- 
^Ithy),  and  had  slender  stem  and  sharper  pointed,  more  delicate-looking  leaf. 
ulture  beans  grew  rapidly,  were  stout  and  deep  green,  and  the  leaves  were 
dcker  and  blunter  pointed.  Nonculture  beans  bore  ordinarily  well,  and  after 
ae  bearing  rusted  and  dried  up.  Culture  beans  were  loaded,  kept  putting 
)rth  blossoms,  and  bore  until  frost  killed  them  in  October.  On  the  roots  of 
le  nonculture  beans  there  were  a  few  minute  and  hard-looking  nodules,  and 
le  roots  were  small  and  weak.  On  the  roots  of  the  culture  beans  the  nodules 
ere  plentiful  and  juicy ;  the  roots  were  long  and  vigorous.  On  reading  your 
cx?ount  of  seed  raised  in  pure  sand  from  inoculated  seed,  I  thought  I  would 
•y  coal  ashes,  and  planted  three  hills  of  two  varieties  in  our  last  winter's  ash 
eap.  scooping  out  a  hole,  laying  in  the  beans,  and  covering  with  mixed  earth 
ad  ashes.  They  grew  wonderfully  and  bore  until  frost,  and  at  that  time  had 
fourth  crop  of  blossoms.*'     (Woodfords,   Me.) 

Vetch — **A  strip  25  or  30  feet  wide  was  sown  without  inoculation.  That 
art  inoculated  showed  roots  full  of  fine  nodules,  while  the  plants  un inoculated 
bowed  none  at  all.  The  growth  in  the  part  of  the  field  that  had  received  the 
loculation  was  three  or  four  times  as  great  as  in  that  part  not  so  treated." 
Irving,  Mich.) 

Vetch  for  citms  orchard. — "  Vetch  was  tried  three  years  ago  and  gives  good 
esults.  Eighty  i)er  cent  of  our  orchardists  now  plant  legumes  to  plow  under, 
nd  find  it  profitable.  Inoculated  vines  about  20  per  cent  heavier  than  unin- 
culatcKl  on  soil  never  having  had  a  crop  of  legumes.  Our  soil  is  a  heavy 
ed  clay  adobe,  formerly  a  desert,  and  devoid  of  humus."     (Redlands,  Cal.) 

Garden  pea — "  Planted  inoculated  and  uninoculated  side  by  side.  Inoculated 
lad  many  nodules  and  large  ones;  uninoculated  few  and  small,  and  some 
dants  none  at  all.  Inoculated  foliage  dark  green;  uninoculated  yellowish 
jreen.  Stems  longer  and  growth  more  vigorous  on  inoculated,  yield  about  double 
hat  of  the  uninoculated."     (Parkersburg,  W.  Va.) 

Canadian  field  pea  for  citms  orchard. — "The  pea  vines  plowed  under  furnished 
»range  and  lemon  trees  with  plentiful  nitrogen.  Fruit  trees  were  never  so 
rigorous  as  now.  Where  we  did  not  inoculate  we  got  less  vine  and  nodules,  and 
!ruit  trees  are  not  so  fine."     (Glendora,  Cal.) 

Canadian  field  pea. — "  Nodules  well  developed.  No  nodules  on  an  adjacent 
jninoculated  crop  which,  excepting  inoculation,  received  the  same  treatment. 
Peas  and  hay  much  increased  (nearly  doubled)  over  adjacent  uninoculated 
:?rop."     (Mount  Pleasant,  N.  J.) 

Canadian  field  pea. — "The  cultures  were  applied  to  one  ton  of  peas;  the 
>ther  half  ton  was  planted  without  inoculation.  The  no<lules  on  plants  from 
the  inoculated  seed  were  larger  and  twice  as  numerous  as  from  the  uninocu- 
lated. The  inoculated  crop  was  much  more  robust  and  thrifty.  The  planting 
was  done  in  a  foothill  orange  orchard  with  steep  gradients.  The  purpose  of 
the  planting  was  to  prevent  washing,  as  well  as  for  fertilization.     I  planted  the 


oThe  yields  from  these  two  portions  were  reported  later  as  follows:  Com 
following  uninoculated  cowpeas  averaged  75  bushels  an  acre;  com  following 
inoculated  cowpeas  averaged  105  bushels  an  acre.  These  figures  are  for  com 
>n  the  ear. 
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Inoculated  seed  in  one  direction  and  the  uninocnlated  crossing  it  in  open  spteei 
at  riglit  angles.  The  result  was  a  decided  checlserboard,  with  inoculated  swd 
producing  a  crop  twice  as  vigorous  and  high  as  the  other."     (Glendora,  Cal.) 

Soy  bean. — "  Inoculation  increased  nodules.  On  part  of  gronnd  I  spreid 
soil  from  a  soy-bean  field;  on  imrt  I  planted  seed  with  inoculating  cultures; 
part  of  the  field  had  no  soil  or  inoculated  seed.  Both  inoculated  seed  and  loU 
from  a  soy-bean  field  caused  vigorous  growth  of  nodules ;  no  nodules  on  groond 
not  treated.  Inoculated  crop  was  dark  green  in  color;  nninoculated  liglit 
green.  Where  soil  was  fertile  the  growth  was  about  equal,  but  where  »ll 
was  ix)or  the  growth  of  the  inoculated  bean  was  more  than  double  that  of  dK 
unincK'ulated."     (Oazcnovia,  N.  Y.) 

Peanut. — "  I  planted  one  gallon  of  seed  not  treated  through  the  center  d 
the  lot,  making  14  rows.  They  were  very  inferior,  with  nodules  about  50 
per  cent  in  numl)er  and  about  one-half  the  size  of  those  treated.  I  consider  the 
gain  fur  the  inoculated  ('rop  at  least  100  per  cent.*'     (Winterpock,  Va.) 

Sweet  pea. — ''Al>out  one-third  of  plot  I  did  not  inoculate.  In  this  area  I 
could  not  find  a  single  nodule,  though  the  roots  of  the  inoculated  portion  were 
literally  loaded  with  them.     The  whole  plot  was  manured  the  same  and  had 

the  same  treatment  all  th(»  season.  The  vines  on  the  inoculated  portion  were 
more  rank  and  would  weigh  three  or  four  times  as  much  apiece  as  those  on  the 
nninoculated  i)ortion.  There  were  noticeably  more  and  better  blossoms  from 
tlie  inoculated  plot."     (Townsend  Harbor,  Mass.) 

Crimson  clover. — '*  Iuo(*ulated  clover  had  five  times  the  number  of  nodules  as 
that  not  treated ;  in  fact,  they  were  perfec*t.  Two  acres  nninoculated  did  not 
have  as  much  clover  as  10  square  feet  where  treated.  The  api)ea ranee  of 
inoculated  field  is  tine — stalks  large  and  healthy;  stalks  on  nninoculated  portion 
small  and  few."     (Manheim,  Pa.) 

REPORTS  OF  INOCULATION  EXPERIKENTS  CLASSED  AS 

"  DOUBTFUL." 

The  following  are  examples  of  reports  which  have  been  placed  in  the 
doiihtfiil  class: 

Alfalfa. — "  There  is  a  Kood  amount  of  nodules  on  roots.  No  other  field  of 
nninoculated  alfalfa  here:  so  1  can  not  c<mipare.  General  appearance  jjood*" 
(Jefferson.  Orej:.) 

Alfalfa.— "  Could  see  no  diffr'rence  lK»tweeu  the  inoculated  and  nninoculated; 
lirst  cutting:,  considerable  wetnls;  sei-ond  cuttinp  avera>;ed  1  ton  \yeT  acre  go«i 
alfalfa."      (  l^loyd,  Tex.) 

Alfalfa. — "  I  failed  to  secure  a  sliind ;  the  wind  blew  the  gronnd  so  that  tht' 
yonn;:  plants  were  destroyiMl."      (Hansford,  Tex.) 

Alfalfa. — •'  I  am  s<»rry  to  rei>ort  alfalfa  was  an  entire  failure,  I  think  on 
account  of  ^rouiKl  hciiiir  t<M)  wet."      (('anistt»o.  N.  Y.) 

Red  clover. — '*  This  field  has  never  had  a  very  good  stand  of  clover  and 
it  does  not  seem  much  better  this  year.  Examined  plants  from  both  ports  of 
field  and  I)ofb  seemed  fo  bav<'  i»lenty  of  nodules;  possibly  more  plants  ami  uiori' 
nodules  on  inoculated  portion.''     (West  Chester.  Pa.) 

Red  clover. —  *  Can  not  tell  as  to  r(>sults.  We  had  six  weeks  of  dry  weather, 
and  my  .^e<'d  did  not  come  up."     (Mohemenco,  Va.) 
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Garden  pea. — "A  very  wet  season  made  ttie  crop  a  failure.  No  conclusions 
sould  be  drawn."     (Hanover,  N.  H.) 

Garden  pea. — "  Very  few  nodules  noticeable.  No  increase  in  crop ;  perhaps 
Jie  culture  had  been  mixed  too  long  before  being  applied  to  seed — had  stood 
ibout  ten  days."     (Hanover,  N.  H.) 

Cowpea. — "  Roots  full  of  nodules ;  i)eas  grew  rank  whether  inoculated  or  not. 
rhe  cowpea  seems  to  grow  here  so  well  that  I  do  not  think  artificial  inocula- 
tion any  benefit  when  the  season  is  wet  and  warm,  as  it  was  this  year." 
(Millersville,  Md.) 

Cowpea. — **  I  could  not  tell  much  difference  between  inoculated  and  uninocu- 
lated.  Owing  to  excessive  rain,  the  peas  were  almost  drowned  out,  and  it  was 
ttot  a  fair  test."     (Greensboro,  N.  C.) 

Cowpea. — "  I  can  not  tell   very  much  difference  in  quantity  of  nodules  on- 
Inoculated  and  uninoculated  seed;  if  there  was  any  difference,  it  was  in  favor 
of  the  treated   seed.     The   api>ea ranee   of   the   treated    seed    is   darker   than 
untreated."     (Valle  Cruces,  N.  C.) 

SEPOBTS  OF  INOCULATION  EXPEBIMENTS  CLASSED  AS 

FAILUEES. 

Examples  of  results  classified  as  failures  follow : 

Alfalfa. — "The  nodules  were  not  present  at  any  time.  The  plants  grew 
nicely  for  a  time,  then  died,  as  they  did  formerly  on  an  adjoining  plot  of  land. 
No  crop  of  alfalfa  ever  matured  on  this  or  any  adjoining  lands."  (Rome, 
Tenn.) 

Bed  clover. — "  Could  not  find  any  nodules  on  either  inoculated  or  uninocu- 
lated crop.  It  is  the  first  clover  ever  sown  on  that  field ;  it  has  been  in  wheat 
and  com  for  thirty  years.  Got  a  good  stand,  but  it  is  mostly  small,  except  where 
stable  manure  was  spread."     (McMinnville,  Tenn.) 

Cowpea. — "  I  examined  peas  on  all  parts  of  my  place  and  found  but  few 
lodules.  I  could  find  no  difference  in  the  treated  and  untreated  seed.  I  am 
nclined  to  think  my  inoculation  was  not  right  when  I  used  it.  My  land 
ippears  to  be  without  the  proper  bacteria ;  nodules  are  almost  entirely  lacking, 
md  of  course  I  can  get  but  little  results  from  my  pea  crop."     (Moro,  Ala.) 

Soy  bean. — "  Plants  were  carefully  dug,  but  had  no  sign  of  nodules,  either 
:reated  or  untreated.  Culture  may  have  been  beyond  the  milky  state  but  did 
lot  appear  frothy.  Good  rank  root  system  but  no  nodules."  (Higganum. 
IJonn. ) 

Garden  bean. — "  I  examined  the  roots  at  different  times  and  found  only  two 
modules  on  the  roots,  and  they  were  imperfect  in  appearance.  There  was  no 
perceptible  difference  l)etween  inoculated  and  uninoculated."  (ReedsviUe, 
W,   Va.) 

Garden  pea. — "  No  nodules  on  either  inoculated  or  uninoculated ;  no  diflfer- 
?nce  in  growth.  Extremely  dry  weather  seemed  to  be  the  only  cause  for  this 
l)eing  the  poorest  crop  I  haye  ever  grown."     (Ashland,  Va.) 

Vetch. — "  Inoculation  had  no  effect ;  total  failure ;  no  difference ;  soil,  sandy 
loam,  very  poor  and  hungry."     (Anamosa,   Iowa.) 
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SUKHABY. 

1.  .Abundant  nodule  formation  improves  the  chemical  camposition 
as  well  as  increases  the  quantity  of  a  leguminous  crop. 

2.  Leguminous  crops  with  nodules  are  more  valuable  as  greeu 
manuix3  than  leguminous  crops  lacking  nodules. 

3.  Nematode  galls  or  root-knots  res^nble  nodules  in  appearance, 
but  they  are  very  injurious  and  care  should  be  taken  not  to  oonfiise 
the  two  growths. 

4.  It  is  wisest  to  dei)end  upon  piu'e  cultures  for  inoculating  pur- 
poses. If  soil  is  to  be  used,  however,  great  precautions  should  be 
taken  in  selecting  and  handling  the  soil  to  guard  against  the 
introduction  of  weeds  or  plant  diseases. 
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EXPERIMENT  STATION  WORK. 

Editeii  by  W.  H.  Beal  aud  the  Staff  of  the  Exi>erimeut  Station  Record. 


Experiment  Station  Work  is  a  subseries  of  brief  popular  bulletins  compiled 
from  the  imblished  reports  of  the  agricultural  experiment  stations  and  kindred 
institutions  in  this  and  other  countries.    The  chief  object  of  these  publications 
is  to  disseminate  throughout  the  country  information  regarding  experiments  at 
the  different  exi>eriment  stations,  and  thus  to  acquaint  farmers  in  a  general 
Avay  with  the  progress  of  agricultural  investigation  on  it»  practical  side.    The 
results  herein  reported  should  for  the  most  part  be  regarded  as  tentative  and 
suggestive  rather  than  conclusive.    Further  experiments  may  modify  them,  and 
experience  alone  can  show  how  far  they  will  be  useful  in  actual  practice.    The 
work  of  the  stations  must  not  be  depended  ui)on  to  produce  '*  rules  for  farming." 
How  to  ai)ply  the  results  of  exi^rlments  to  his  own  conditions  wnll  ever  remain 
the  i>roblem  of  the  individual  farmer. — A.  C.  True,  Director,  Office  of  Experi- 
ment Stations. 
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Fig.  1.  Tuna  cardona,  the  most  highly  prized  of  all  tlie  Mexican  tunas. 

About  one-fourth  natural  size 

2.  Method  of  piping  for  steaming  silage 

3.  The  New  York  feed  hopper 

4.  The  new  force-feed  grit  hopper,  with  three  corupartmeuts 
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EXPERIMENT  STATION  WORK; 


DISTEIBTTTING   MANTJEE   AND   FEETUIZEES.^ 

In  a  bulletin  dealing  with  the  use  of  fertilizers  in  Mississippi, 
.  B.  Ferris,  in  charge  of  the  substation  at  McNeill,  makes,  as  a 
suit  of  his  experience,  some  practical  suggestions  of  general 
terest  regarding  different  methods  of  distributing  manure  and 
rtilizers.  He  states  that  "  there  are  two  general  methods  of  ap- 
3'ing  fertilizers  and  manures — broadcast  and  in  the  drill.  It  is 
lought  best  to  make  very  large  applications  broadcast.  ♦  *  ♦ 
oughly  speaking,  we  would  say  that  any  application  of  commercial 
•rtilizers  heavier  than  1,000  pounds  per  acre  would  best  be  applied 
*oadcast  and  any  smaller  amount  in  the  drill." 

USE  OF  THE  MANURE  SFBEADEB. 

"A  manure  spreader  is  the  best  and  cheapest  means  of  handling 
imyard  manure,  provided,  of  course,  there  is  enough  of  this  ma- 
ure  on  the  farm  to  justify  one  in  investing  about  $100  in  such  a 
lachine.  These  manure  spreaders  can  be  regulated  to  distribute 
niformly  almost  any  quantity  of  manure  per  acre,  and  will  apply  it 
ther  broadcast  or  in  the  drill.  They  can  also  be  used  for  making 
3avy  applications  of  commercial  fertilizers." 

PABKIKG. 

The  merits  of  parking  as  a  means  of  distributing  manure  on  light 
)ils  were  tested  at  the  McNeill  substation  in  the  following  way: 

In  the  faU  and  winter  of  1902-o,  30  Load  of  steers  were  penned  on  5  acres 
'  land  and  fed  for  one  hundred  days  on  cotton-seed  meal  and  hulls.  The 
onghs  were  moved  at  Intervals  so  as  to  cause  the  cattle  to  distribate  the 
anure  as  evenly  as  possible  over  the  laud,  and  several  times  during  the  feed- 
g  period  the  laud  was  plowed  to  preveut  the  washing  of  the  manure  over  the 
irface.  The  land  being  comparatively  level,  verj'  little  of  this  manure  was 
St,  and  the  soil,  being  of  a  sandy  nature,  was  not  injured  by  the  tramping  of 
le  cattle  even  in  the  wettest  weather.  The  effect  of  this  manure  on  subsequent 
•ops  has  been  quite  marked,  being  practically  as  great  in  1906  as  it  was  in 


«A  progress  record  of  experimental  inquiries,  published  without  assumption 

•  responsibility  by  the  Department  for  the  correctness  of  the  facts  and  con- 
usions  reported  by  the  stations. 

*  Compiled  from  Mississippi  Sta.  Bui.  ©9. 
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1903,  the  first  year  after  the  work  was  done.  *  ♦  ♦  The  average  yield  of  cot- 
ton on  the  unfertilized  soil  (at  McNeill)  has  been  405  pounds  i>er  acre  of  seed 
cotton,  while  three  years'  results  on  this  parked  land  show  an  average  yield 
of  1,253  pounds  per  acre :  the  yield  of  cotton  grown  for  four  years  continuously 
on  the  same  land  and  fertilized  with  a  mixture  of  two  parts  acid  phosphate  ;md 
one  part  cotton-seed  meal  at  the  rate  of  300  pounds  per  acre  has  averaged 
033.5  pounds  of  seed  cotton  nor  acre,  while  the  average  of  three  results  with  the 
same  fertilizer  on  the  parked  land  has  been  1,840  pounds  per  acre;  the  yield 
of  corn  for  three  years  has  averaged  21.4  bushels  more  per  acre  on  the  iwrked 
land  than  on  similar  soils  unmanured. 

This  shows  that  under  favorable  conditions  of  soil  and  climate 
parkin<r  may  be  a  very  cheap  and  efficient  means  of  distributinir 
manure. 

USE  OF  THE  FERTILIZEB  DISTBIBUTEB. 

"  The  best  and  most  economical  way  of  applying  commercial  fer- 

tilizers  in  the  drill  is  by  ^leans  of  a  fertilizer  distributer."    Mr.  Ferris 

has  tried  and  recommends  ji  form  of  drill  distributer  looking  very 

nuich  like  an  ordinary  cotton  planter,  which  will  apply  practically 

any  ({iiantity  of  fertilizer  per  acre  from  100  to  600  pounds,  and  co^5ts 

between  $4  and  $5. 

HAND    APPLICATION. 

Mr.  Ferris  states  that  while  a  good  proportion  of  the  fertilizer> 
used  is  {>pplied  by  hand,  wind  is  likely  to  make  this  method  unsatis- 
factoiT  "A  cheap  tin  fertilizer  horn  about  4  feet  long  and  costiii«: 
20  to  25  cents  enables  one  to  do  this  work  much  better  and  with  a 
gv^'M  deal  less  stooping.'" 

WINTERKILLING  OF  PEACH  BTIDS.** 

Winterkilling  of  buds  is  the  cause  of  frequent  and  large  losses  in 
peach  growing.  The  injury  is  sometimes  due  to  the  starting  of  the 
buds  before  danger  of  late  spring  frosts  has  passed  or  to  their  swell- 
ing during  exceptionally  warm  winter  periods.  By  inducing  tree^sto 
mature  buds  late  in  the  fall  the  buds  will  not  finish  their  resting 
period,  and  so  will  not  be  likely  to  start  in  the  spring  until  danger  of 
frost  and  cold  is  past. 

In  a  recent  bulletin  of  the  Missouri  Station  W.  H.  Chandler  reports 
the  results  of  investigations  which  were  undertaken  to  ascertain  the 
effects  of  severe  pruning  and  methods  of  training,  thinning,  and  cul- 
tivation on  the  hardiness  of  peach  buds  and  to  determine  the  relative 
hardiness  of  different  varieties.  The  more  important  of  these  results 
obtained  are  summarized  as  follows: 

It  is  well  known  that  the  vigor  of  p:rowth  of  a  peach  tree  can  be  increased 
by  heading  back,  by  cnttlng  oflF  a  considerable  portion  of  the  ends  of  the 
branches  in  late  winter  or  early  spring  when  the  fruit  buds  have  all  been  killed. 


"  Compiled  from  Missouri  Sta.  Bui.  74. 
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This  is  an  excellent  treatment  to  enable  trees  to  recover  from  injury  to  the 
wood  by  severe  winters. 

The  fruit  buds  formed  on  this  vigorous  growth  of  new  wood  in  sections  north 
of  Missouri  are  more  liable  to  injury  from  the  cold  of  the  following  winter. 

The  buds  on  this  vigorous  new  wood,  however,  finish  their  resting  period® 
later  and  are  therefore  not  so  readily  started  into  growth  by  warm  periods  in 
winter  to  be  killed  by  cold  periods  following. 

In  Missouri,  especially  the  southern  half,  there  is  in  nearly  every  winter 
warm  weather  to  start  the  buds  into  growth  to  a  small  or  large  extent. 

In  most  of  Missouri,  then,  fruit  buds  on  trees  that  have  made  rather  a  vigor- 
ous growth,  caused  by  reasonably  severe  heading  back  or  by  cultivation,  are 
the  less  liable  to  winter  injury.  This  has  been  true  in  the  Missouri  Experiment 
Station  orchard  and  in  others  during  each  of  the  last  two  years. 

Heading  back  may  be  too  severe,  however,  since  in  any  year  the  fruit  buds 
most  likely  to  come  through  the  winter  safely  are  those  at  the  base  of  the 
whips  of  new  wood,  and  if  the  heading  back  has  been  too  severe  the  growth 
will  be  so  dense  that  no  fruit  buds  will  be  formed  at  the  base  of  those  whips. 

In  the  experiment  station  orchard  the  trees  having  the  smallest  percentage  of 
buds  killed  were  those  trained  to  a  spreading,  open  head,  and  forced  by  pruning 
and  cultivation  to  make  a  vigorous  growth. 

The  fruit  on  trees  with  spreading  heads  does  not  rot  so  badly  as  that  on  trees 
with  dense  heads. 

The  fruit  on  trees  making  rather  a  vigorous  growth,  unless  the  growth  is 
too  vigorous,  is  larger  than  that  on  trees  making  smaller  growth.  This  is  true 
except  with  early  varieties,  where  a  tree  making  a.  rather  small  wood  growth 
bears  the  better  fruit. 

Thinning  the  fruit  enables  the  tree  to  set  more  hardy  fruit  buds  for  the  next 
crop. 

In  the  station  orchard  where  only  one  side  of  a  tree  was  thinned  the  side  not 
thinned  had  from  5  per  cent  to  40  per  cent  more  of  its  fruit  buds  killed  by  a 
temperature  of  0°  F.  below  zero  on  February  5,  1907. 

Many  varieties,  like  the  Elberta,  Crawford,  Golden  Gate,  Oldmixon,  and 
others,  the  fruit  buds  of  which  are  known  to  kill  badly  in  Missouri,  do  so  be- 
cause they  finish  their  resting  periods  early  and  are  therefore  easily  pushed 
into  slight  growth  on  warm  days  in  winter. 

Varieties  of  Chinese  Cling  and  green-twigged  types  (excepting  the  Elberta, 
which  has  more  the  character  of  the  Persian  race)  are  generally  late  in  finish- 
ing their  resting  periods  and  are,  therefore,  better  adapted  to  the  Missouri 
cUmate. 

The  results  of  these  experiments  show  that  in  general  those 
treatments  which  induce  vigorous  growth  of  new  wood,  prolonging 
thereby  the  resting  period  of  the  buds,  leSsen  the  danger  of  winter 
killing.  It  is  thus  seeji  that  good  cultivation,  pruning,  thinning, 
and  the  like,  which  are  commonly  employed  to  improve  the  quantity 
and  quality  of  fruit,  also  tend  as  a  rule  to  lessen  the  danger  of  win- 
ter killing  referred  to.  Tn  pruning,  however,  it  should  be  remem- 
bered that  the  young  whips  produced  are  more  sensitive  to  prolonged 
cold  in  winter  than  harder  wood,  and  the  trees  should  be  headed  back 

«  Plants  generally  have  resting  periods,  a  period  when  without  special  treat- 
ment they  can  not  be  forced  into  gi'owth. 
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only  into  2-year-old  wood.  The  Missouri  experiments  indicate  that 
the  purple-twigged  varieties  as  a  rule  finish  their  resting  period 
earlier  than  the  green-twigged  varieties,  and  hence  are  more  likely  to 
be  winterkilled,  and  this  oflPers  a  possible  basis  upon  which  to  develop 
more  resistant  and  safer  varieties. 

EFFECT  OF  FERTIIIZEES  ON  THE  COLOB  OF  APPLES." 

The  opinion  is  sometimes  advanced  in  popular  articles  on  the 
subject  of  apple  culture  that  the  use  of  such  fertilizers  as  potash  and 
phosphoric  acid  will  improve  the  color  of  fruit.  In  cases  where 
these  particular  elements  are  seriously  lacking  in  the  soil  it  seenis 
reasonable  to  believe  that  their  addition  in  some  available  form  will  - 
])romote  a  better  all-around  development  of  the  fruit,  color  included, 
since  both  of  these  elements  are  known  to  be  important  constituents 
of  the  apple.  On  the  other  hand,  scientific  knowledge  with  regard 
to  the  real  value  of  potash  or  phosphoric  acid,  or  any  other  fertilizer, 
in  improving  the  color  of  fruit  appears  to  be  too  limited  to  warrant 
the  aj)ple  grower  in  resorting  to  commercial  fertilizer  as  a  si^cifi*' 
treatment  for  that  purpose. 

In  this  connection  experiments  conducted  at  the  New  York  State 
Station  by  8.  A.  Beach,. and  recently  reported  by  U.  P.  Hedrick,  are 
of  special  interest.  These  experiments  were  begim  in  1893  on  an 
orchard  of  4o-year-ol(l  apples  on  sloping  upland  with  a  medium 
heavy  clay  soil.     They  weiv  completed  in  1004. 

Throii^'hout  the  expcrimonts  the  orchard  was  jjriveu  clean  cuUivation  until 
ahont  Anj^ust  1.  and  was  then  seoitod  to  a  cover  crop  of  oats,  barley,  or  clover. 
*  *  *  There  were  1)4  tre(»s  in  the  test,  representing  the  following  varieties: 
Ualdwin,  Fall  rii»pin,  Uhoile  Island  (ireening,  Itoxbnry,  and  Xortlieni  Si»y. 
'I'he  orcliard  was  divide<l  into  S  i)lats.  4  treattnl  and  4  nntreated.  Wood  Jislies 
were  api)li<Hl  to  tlie  treateit  plats  at  the  rate  of  10()  ponnds  per  tree,  or  4,HH» 
ponnds  i>er  acre.  I>nring  the  last  seven  years  of  the  exjjerlment  acid  phosphate 
was  applie<l  at  the  rate  of  sA  pounds  per  tree,  or  408  [K>nnd8  i>er  acre.  Calcula- 
tions made  from  analyses  of  tin*  fertilizers  show  that,  on  the  average,  !'»•> 
pounds  per  acre  of  actual  i)otasli  were  applicNl  each  year;  72  iwnnds  of  phos- 
phoric acid  from  the  ashes  and  ol  pounds  from  the  acid  phosphate;  and  liuie 
at  the  rate  of  .'>i!  ]K)unds  per  tree,  1, ">.*](>  ponnds  per  acre.  The  amonnts  are  iu 
excess  of  the  usual  reconnnendations  of  these  fertilizers  for  apples. 

Yield  and  color  of  fruit  were  the  two  standards  used  for  measiirinc 
the  effects  of  tlie  fertilizer.  As  for  the  increase  in  A'ield,  it  is  reported 
that  the  restiHs  were  practically  nepitive  from  a  financial  standpoint. 

AVith  reo^ai'd  to  color  it  is  stated  that — 

Taken  as  a  whole,  the  results  are  disappointing.  They  lack  uniformity  and 
were  not  dtH-ided  enomrh  in  a  sufticient  number  of  the  twelve  seasons  to  enable 
us  t<»  state  tliat  tlie  addition  of  the  substances  applUnl  heightened  the  color  of 


^(V)mi»iled  from  New  York  State  Sta.  Hul.  L>SO.     See  also  T'.  S.  I)ept.  Agr.. 
Ortiee  Kxi»t.  Stas.  Upl.  UMK^,  i».  537. 
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apples  under  the  conditioDS  of  this  experiment.  The  effects  varied  not  onl> 
from  season  to  season,  but  varieties  varied  greatly  in  some  seasons,  and  in  others 
the  same  variety  would  color  differently  in  plats  receiving  the  same  treatment. 
When  we  consider  the  number  of  factors  which  are  known  to  influence  color  in 
fruit  we  can  not  assume  with  any  degree  of  certainty  that  the  results  set  forth 
above  show  that  the  addition  of  these  fertilizers  changed  the  color  of  the  fruit 
In  this  experiment  in  any  season.  Thus,  exposure  to  light ;  the  intensity  of  the 
light;  amount  of  foliage  on  the  tree;  the  healthfulness  of  the  foliage;  the 
amount  of  stored  food  in  the  plant;  soil  heat;  the  texture  of  the  soil — all  of 
these,  besides  potash  and  phosphoric  acid,  have  an  influence.  The  relations  of 
these  factors  are  so  intricate  that  it  is  almost  impossible  to  separate  them  in  an 
experiment  like  this,  and  especially  as  the  differences  were  so  slight. 

A  comparison  of  the  color  data  with  meteorological  data  for  the  twelve-year 
period  shows  that  the  treatment  seemed  to  have  an  influence  in  coloring  fruit 
only  in  those  years  when  the  apple  did  not  develop  well,  as  in  1893  and  1902; 
and  that  in  other  seasons,  as  in  1896,  1900,  1904,  when  climatic  conditions  were 
favorable  to  the  development  of  fruit  and  foliage,  the  coloring  was  as  nearly 
I)erfect  on  the  untreated  as  on  the  treated  plats. 

It  is  not  to  be  inferred  from  tlie  results  of  this  experiment  that 
commercial  fertilizers  are  never  needed  in  the  apple  orchard,  but 
they  do  appear  to  show  that — 

An  orchard  soil  may  not  need  potash,  phosphoric  acid,  nor  lime,  even  though 
the  soil  may  have  been  cropped  a  half  century:  that  in  a  soil  which  produces 
apples  of  poor  color,  potash  and  phosphoric  acid  may  not  improve  the  color; 
and  that  the  apple  does  not  seem  to  be  as  exhaustive  of  soil  fertility  as  farm 
crops.  The  exi)erimeut  suggests,  as  well,  that  to  assume  without  definite 
knowledge  that  a  tree  needs  this  or  that  plant  food,  often  leads  to  the  waste 
of  fertilizing  material ;  and  that  in  the  matter  of  fertilizing  an  orchard  a  fruit 
grower  should  experiment  for  himself,  since  an  orchard's  need  of  fertilizer  can 
be  determined  only  by  the  behavior  of  the  trees  when  supplied  with  the  several 
plant  foods. 

EINGING  HERBAGEOXIS  PLANTS.  <> 

XT.  P.  Hedrick,  O.  M.  Taylor,  and  R.  Wellington  recently  reported 
from  the  New  York  State  Station  the  results  of  an  experiment  in  the 
ringing,  or  girdling,  of  tomatoes  and  chrysanthemums.  This  is  prac- 
tically a  new  field  of  investigation.  The  first  work  to  be  noted  along 
this  line  was  that  of  L.  Daniel,  a  French  investigator,*  who  con- 
ducted the  experiment  with  different  species  of  crucifers,  eggplants, 
and  tomatoes.  With  cabbage  and  Brussels  sprouts  the  operation  re- 
sulted in  a  more  open  head  combined  with  a  decrease  in  size.  With 
these  plants,  as  well  as  with  kohl-rabi  and  ruta-bagas,  ringing  ap- 
peared not  only  to  have  no  practical  value,  but  was  also  detrimental 
to  their  best  development.  With  eggplant,  however,  the  size  of  the 
fruit  was  nearly  doubled  by  ringing  and  was  also  considerably  in- 
creased with  tomatoes,  although  the  flavor  of  the  fruit  was  unfavor- 

o  Compiled  from  New  York  State  Sta.  Bui.  288. 

>Compt.  Rend.  Acad.  Sci.  fPaHsl.  131  (1900),  p.  1253.  See  also  Amer.  Gard., 
22  (1901),  No.  328,  p.  245. 
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ably  influenced.  In  1901,  U.  P.  Hedrick,  in  writing  of  an  experi- 
ment conducted  by  one  of  his  students  in  the  ringing  of  chrysanthe- 
mums, said  "that  all  competent  judges  who  looked  over  the  experi- 
ment agreed  that  there  was  an  increase  in  size,  and  that  the  blossoms 
were  hastened  in  their  development. 

Tliese  results  were  not  considered  conclusive,  however,  and  were 
offered  principally  with  the  view  of  creating  a  greater  interest  along 
this  line. 

Ringing  has  been  employed  to  some  extent  with  woody  fruit- 
bearing  plants,  such  as  the  apple,  the  grape,,  and  the  currant,  as  well 
as  with  other  tree  fniits  to  a  lesser  degree  for  some  time  past.  The 
outcome  has  been  by  no  means  uniform,  and  growers  are  usually 
advised  to  submit  the  practice  to  experiment  imder  conditions  com- 
mon to  their  own  soil,  climate,  etc.,  before  making  free  use  of  it. 

On  the  other  hand,  under  favorable  conditions,  ringing  has  ap- 
peared "to  cause  unproductive  j^lants  to  set  fruit,  to  increase  the 
size  of  the  fruits  and  thereby  the  productiveness  of  the  plant,  and  to 
hasten  the  maturity  of  the  fruit/'  Work  with  grapes  and  apples 
along  this  line,  in  which  the  results  appeared  to  be  favorable,  was 
reported  l^y  the  Massachus(»tts  Hatch  Station.^  The  Xew  York  State 
Station  also  reported  favorable  results  in  some  instances  with 
grapes/' 

With  regard  to  the  recent  Xew  York  State  Station  experiment  with 
tomatoes  and   clirysanthemums,  the  authors  state  that  "  if  ringing 
would  bring  herl)aceous  plants  into  fruiting,  increase  the  productive- 
ness, and  hasten  the  maturity  of  the  product,  as  with  grapes  and 
apples,  the  operation  would  be  of  especial  value  in  growing  some 
greenhouse  plants,  since  the  qualities  mentioned  are  essential  to  suc- 
cess in  growing  commercial  crops  under  glass.     It  would  commend 
itself,  too,  because  the  devitalization  which  eventually  follows  the 
ringing  of  plants  woidd  be  of  little  consequence  with  most  of  those 
grown  in  the  greenlumse.  since  they  are  grown  for  but  one  or  two 
seasons  and  then  discarded/'     Both  the  tomatoes  and  chrysanthe- 
mums were  grown  in  the  greenhouse  under  normal  successful  condi- 
tions.    Several  plants  of  the  Lorillard  tomato  were  ringed  in  the 
winter  of  1905-0.     Tlie  plants  were  trained  to  a  single  stem.     "  The 
members  of  one  group  of  plants  were  ringed  as  soon  as  the  second 
cluster  of  fruits  had  set ;  those  of  the  second  group  when  the  fourth 
cluster  had  set.     Plants  in  a  third  group  were  unringed.     Ringing 
consisted   of   removing   a    five-eighths   inch   strip   of  bark,   cutting 
through  the  woody  tissue.'' 


''Anier.  Florist,  17    (11)01),  p.  720. 

^  Massiichnsetts  Sta.  Hul.  1. 

^  Xew  York  State  Sta.  Bui.  151.    See  also  U.  S.  Dept.  Agr.,  Farmers*  Bui.  105. 
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Several  varieties  of  chrysanthemums  were  treated  in  practically  the 
same  manner  in  the  autumn  of  190G.  The  first  group  was  ringed 
just  as  the  buds  appeared,  the  second  about  two  weeks  later,  when  the 
buds  were  one-third  grown. 

The  results  of  the  ringing  as  noted  in  various  ways  were  disap- 
pointing. With  the  tomatoes  the  time  of  maturity  was  imaffected, 
the  average  number  of  fruits  was  reduced  18  per  cent  by  the  first 
ringing  and  10  per  cent  by  the  second  ringing,  and  the  effect  on 
the  weight  of  the  fruit  was  variable  and  inconsequent.  Neither  the 
color  nor  the  flavor  appeared  to  be  altered  by  ringing.  The  foliage 
of  the  plant  was  somewhat  more  rank,  although  the  root  system 
apparently  suffered  from  starvation.  With  the  chrysanthemums  the 
principal  results  noted  were  that  "  the  first  ringing  hindered  the 
opening  of  the  buds  in  all  of  the  varieties  except  one;  the  second 
ringing  slightly  hastened  the  maturity  of  all  except  one.  The  size 
of  the  blossoms  of  all  the  varieties  was  reduced  and  the  earlier  the 
ringing  the  greater  the  injury." 

As  a  general  result  of  this  work  the  authors  are  of  the  opinion  that 
it  is  very  doubtful  whether  ringing  can  be  made  beneficial  to  herba- 
ceous plants,  in  view  of  the  fact  that  the  loss  to  the  plant  is  great 
and  there  seems  to  be  little  or  no  compensating  gain. 

"  The  deleterious  effects  of  ringing  on  herbaceous  plants  are  so 
marked  that  the  query  arises  as  to  whether  woody  plants  do  not  suffer 
in  similar  degree  and  the  operation  possibly  cause  a  greater  loss  to 
the  plant  than  is  gained  in  the  product." 

POTATO  SCAB.« 

Potato  scab  is  a  well-known  and  widespread  disease  which  does 
an  immense  amount  of  damage  to  the  potato  crop  annually.  Injury 
and  consequent  losses  due  to  scab  remain  very  large  in  spite  of  the. 
fact  that  the  cause  and  efficient  methods  of  controlling  the  disease 
have  been  known  for  many  years.  The  minute  parasitic  organism 
which  causes  the  disease  was  discovered  and  described  by  Roland 
Thaxter  of  the  Connecticut  State  Station  in  1890,  and  several  other 
stations  have  contributed  to  the  working  out  of  efficient  methods 
of  treatment  of  the  disease.  The  roughened,  scabby,  pitted  surface 
of  potato  tubers  due  to  scab  is  well  known  practically  everywhere 
that  potatoes  are  grown,  and  the  use  of  untreated  seed  and  the  too 
common  practice  of  reserving  unsalable,  scabby  tubers  for  planting 
has  resulted  in  an  increase  rather  than  in  a  decrease  of  the  disease  in 
many  localities. 

«  Compiled  from  Maine  Sta.  Bui.  141. 
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In  a  bulletin  of  the  Maine  Station,  W.  J.  Morse  summarizes  the 
more  important  practical   facts  regarding  the  disease  as  follows: 

Crop  infection  on  old  land  may  come  from  the  soil,  from  the  seed,  or  from 
both.  On  new  land  the  source  is  largely  from  undlsinfected  seed.  Soil  condi- 
tions, the  application  of  lime,  ashes,  chip  dirt,  etc.,  may  favor  the  development  of 
scab,  but  arc  in;^apable  of  causing  it. 

Alkaline  soils,  the  use  of  stable  manure,  lime,  ashes,  and  certain  chemicals  of 
alkaline  nature  favor  the  fungus.  Acid  soils  and  certain  other  chemicals  are 
unfavorable  to  it. 

Beets  and  the  roots  of  a  few  other  vegetables  are  attacked  by  the  disease,  bat 
the  fungus  may  persist  in  infected  soil  for  several  years  without  the  presence  of 
known  host  plants. 

Badly  infested  soils  should  be  devoted  to  such  crops  as  grains,  grasses,  and 
clovers,  for  as  long  a  time  as  possible.  Fertilizers  favorable  to  scab  should  be 
avoided  and  '*  souring  "  the  soil  by  green  manuring  is  recommended. 

On  clean  soils,  only  healthy,  disinfected  seed  tubers  should  be  used.  Manure 
containing  uncooked  scabby  i)otatoes  or  refuse  should  be  avoided,  but  no  other 
precautions  as  to  fertilizers  are  necessary.  Clean  soil  may  be  infected  by  means 
of  tools,  bags,  baskets,  etc.,  which  have  been  in  contact  with  infected  land  or 
tubers. 

Small  amounts  of  seed  are  best  disinfected  by  soaking:  (o)  Two  hours  in 
solution  of  one-half  pint  formalin  to  15  gallons  water,  or  (b)  one  and  one-half 
hours  in  2  ounces  of  corrosive  sublimate  dissolved  in  15  gallons  of  water. 

For  large  quantities  of  seed,  formaldehyde  gas,  generated  by  the  use  of  potas- 
siuni  permanganate,  is  the  most  i)ractical  disinfecting  agent.  Place  seed  tubers 
ill  busht^l  crates  or  shallow,  slat-work  bins  in  a  tight  room.  For  each  1,000 
cubic  feet  of  space  spread  23  ounces  of  potassium  permanganate  evenly  over 
the  bottom  of  a  large  pan  or  pail  in  center  of  room.  Pour  over  this  3  pints  of 
formalin,  leave  rocmi  at  once  and  allow  to  remain  tightly  closed  for  twenty-four 
to  forty-eight  hours. 

Tlie  corrosive  sublimate  (a  deadly  poison),  formaldehyde  (usually 
sold  under  the  name  of  formalin,  a  40-per  cent  solution  of  formalde- 
hyde), and  the  potassium  pei*manganate  can  be  obtained  of  any  drug- 
gist. Corrosive  sublimate  costs  about  15  cents  per  ounce,  formalin, 
which  should  contain  not  less  than  35  per  cent  of  formaldehyde,  40 
to  50  cents  per  pint,  potassium  permanganate  30  cents  per  pound. 

Treatment  is  therefore  neither  very  expensive  nor  difficult  to  apply 
according  to  the  above  directions.  It  would  seem  good  economy  to 
incur  the  small  expense  involved  in  protecting  the  potato  crop  from 
possible  serious  injury  by  scab  and  clean  soils  from  infection  by 
disea.sed  seed. 

EFFECTS  OF  ESCAPING  ILLUMINATING  GAS  OH  TSE£8.« 

In  a  report  of  the  Massachusetts  Station,  G.  E.  Stone  calls  attention 
to  the  increasing  damage  to  shade  and  ornamental  trees  due  to  escap- 
ing illuminating  gas. 
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The  Increased  death  rate  from  this  cause  may  be  accounted  for  by  the  fact 
that  gas  Is  now  more  extensively  used  than  formerly,  and  the  larger  pipes  now 
in  use,  together  with  modifications  in  the  methods  of  laying  these  pipes  and 
calking,  may  be  in  part  responsible  for  the  increased  leakage.  At  any  rate, 
it  would  seem  that  where  small  pipes  have  been  in  the  ground  for  many  years 
with  thread-Joint  connections  there  is  much  less  leakage  than  where  larger 
pipes  are  used,  and  where  the  calking  is  done  with  Portland  or  Roman  cement 
and  oakum  or  lead. 

Even  small  leaks  of  only  2  to  3  cubic  feet  per  day  are  capable  of 
injuring  trees  in  course  of  time,  since  the  soil  eventually  becomes 
charged  with  gas.  "  Should  the  roots  of  trees  happen  to  be  near 
these  leaks,  the  trees  will  become  unhealthy,  but  perhaps  will  not 
die.  There  are  hundreds  of  city  trees  affected  in  this  manner,  and 
gas  is  seldom  suspected  of  causing  their  sickly  condition." 

There  are  two  classes  of  injury  which  may  readily  be  distinguished  as  result- 
ing from  gas  poisoning:  First,  incipient  cases;  and,  second,  pronounced  cases. 
In  the  first  series  we  have  those  already  alluded  to  as  resulting  from  small 
leaks,  and  the  ground  in  such  cases  never  becomes  fully  charged  for  any  con- 
siderable distance.  They  may  not  result  in  killing  the  tree  directly,  but  cause 
it  to  be  unhealthy,  and  there  is  likely  to  be  a  large  amount  of  dead  wood  found 
on  such  trees  annually.  Occasionally  a  large  tree  may  be  located  near  a  small 
leakage,  and  in  such  a  case  only  a  single  root  will  be  affected.  Those  portions 
of  the  trunk  of  the  tree  in  direct  connection  with  the  leak  will,  however,  show 
the  effects  of  gas  poisoning.  Small  leaks  of  this  description  often  produce  only 
local  Injury.  Trees  affected  in  this  manner  may  suffer  what  is  termed  "  general 
debility."  ♦  *  *  In  severe  cases  of  gas  poisoning,  such  as  take  place  where 
there  is  a  large  ^eak,  the  effects  on  a  tree  are  very  pronounced,  and  there  is 
absolutely  no  hope  of  recovery  for  a  tree  which  has  once  been  severely  injured 
by  gas ;  in  short,  where  a  tree  has  been  defoliated,  or  even  half  defoliated,  from 
the  effects  of  gas,  there  Is  no  hoi>e  for  It,  although  It  might  be  possible,  if  one 
could  dig  up  all  the  soli  around  It  and  expose  It  to  the  air,  to  eliminate  much 
of  the  gas  In  the  soil,  in  which  case  the  tree  might  make  some  attempt  to  recover. 

The  characteristic  symptoms  of  gas  poisoning  are  quite  marked  to  one  famil- 
iar with  them,  and  can  generally  be  distinguished  from  other  kinds  of  Injury 
which  are  likely  to  affect  a  tree.  It  requires,  however,  pretty  close  observation 
and  thorough  understanding  of  conditions  in  order  to  distinguish  gas  poisoning 
from  some  other  types  of  injury  which  may  occur.    ♦    ♦    ♦ 

In  general,  however,  the  symptoms  shown  by  trees  affected  with  illuminating 
gas  are  quite  different  from  those  arising  from  other  causes  which  are  likely  to 
be  active.  Trees  affected  with  gas  are  very  susceptible  to  rapid  disintegration. 
One  of  the  first  effects  of  poisoning  In  summer  would  be  a  yellowing  and  dry- 
ing up  of  the  foliage,  and  a  greater  or  less  defoliation  of  the  tree,  according  to 
the  degree  of  poisoning.  The  trunk  of  the  tree  is  generally  dark  colored,  indi- 
cating an  absence  of  life;  but  this  feature  is  not  always  present. 

The  occurrence  of  various  species  of  fungi  on  trees  affected  by  gas  is  rather 
conspicuous,  since  these  fungi  are  often  very  numerous,  and  make  their  appear- 
ance soon  after. a  tree  has  been  injured;  whereas  on  trees  dying  from  other 
causes  it  is  sometimes  many  year^  before  the  bark  becomes  covered  with  fungi. 
The  sap-wood  is  often  found  to  be  discolored,  and  it  has  peculiar,  character- 
istic odors  which  assist  in  a  diagnosis.    Sometimes,  however,  especiaUy  when  the 
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tree  is  injured  by  gas  in  late  summer,  at  which  time  the  flow  of  sap  in  not  so 
pronounce<l  as  in  the  spring,  the  odors  of  the  wood  are  not  so  marked.  ♦  *  • 
There  is  considerable  difference  in  the  resistance  of  soils  to  gaa  In  gnivelly 
soils  we  have  known  gas  to  travel  2.000  feet  without  any  difficulty  when  the 
ground  is  frozen,  and  escai>e  into  the  cellar  of  a  house;  whereas  in  heavier 
soils  gas  is  more  likely  to  be  restricted  to  smaller  areas. 

Dig<2:ing  up  and  thoroughly  airing  the  soil  will  generally  over- 
come poisonous  properties  resulting  from  escape  of  gas,  but  where 
the  escape  has  been  long  continued  and  the  soil  has  become  thorou<rhly 
charged  with  the  poisonous  compounds  in  gas  the  sweetening  process 
is  slow,  and  it  will  be  some  time  before  trees  can  be  replanted  on  the 
soil  with  good  sliow  of  success. 

THE  TUNA  OE  PEIGKLT  FEAR  AS  A  FOOB  FOR  KAN.^" 

The  prickly  pear,  Indian  fig,  Barbary  fig,  or  tuna,  for  these  and 
otlier  names  are  applied  to  the  fruit  of  varieties  of  Opuntia,  a  family 
of  cacti,  is  eaten  in  large  quantities  in  the  warm  countries  where  it 
grows,  and  is  of  some  commercial  importance  outside  its  native  re- 
gion. In  many  of  the  northern  fruit  markets  in  the  United  States 
these  fruits  are  fairly  common  in  the  late  fall,  the  present  supply 
coming  almost  exclusively  from  southern  Europe.  Tunas  are  com- 
mon in  the  southwestern  Ignited  States  and  are  used  as  food  to  a 
considerable  extent,  but  they  are  much  more  abundant  and  used  to  a 
much  greater  degree  in  Mexico.     (Fig.  1.) 

licceutly  published  bulletins  of  the  New  Mexico  Station  and  the 
Bureau  of  Plant  Industry  of  this  Department,  by  R.  F.  Hare  and 
I).  Griffiths,  report  an  extended  experimental  study  of  the  tuna  and 
its  uses  as  food,  and  discuss  also  the  cultivation,  harvesting,  mar- 
keting, and  storing  of  these  fruits  and  related  questions. 

There  are  many  varieties  of  Opuntias,  including  both  wild  and  cul- 
tivated sorts,  which  yield  edible  fruits  to  which  the  name  tuna  is^ 
applied.    The  fruits  vary  in  shape  and  color  according  to  the  species 
and  the  conditions  under  wliich  they  are  grown.    They  are  commonly 
from  1  to  3  inches  in  <lianieter  and  are  usually  pear-shaped  or  fig- 
shaped,  though  in  some  sptvies  they  are  nearly  spherical,  and  wei«rh 
from  an  ounce  to  a  half  pound  or  more,  and  when  ripe  vary  from  a 
yellowish  green  to  a  dark  purple  color.     All  varieties  have  minute 
spicules  arranged  in  bunches  over  their  surface,  about  one  bunch  to 
every  s(juare  inch  in  the  better  varieties,  though  in  most  species  the 
s})icules  are  more  niuuerous.    The  fruits  of  most  species  have  large 
spines  also  which  correspond  to  those  on  the  cactus  plants,  but  they 
arc  much  more  deli(!ate  and  usually  fall  off  before  the  fruits  are 
thoroughly  ripe.     A  cross  section  shows  that  the  fruit  is  covered 


«("onipne<l  from  Now  Mexico  Sta.  Rul.  (A:  V.  S.  Dept.  Agr.,  Bureau  of  Plant 

Industry  Bui.  11<>. 
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with  a  thin  skin  or  epidermis,  beneath  wliich  there  is  a  rind  varying 
in  thickness  from  one-eighth  to  one-half  inch.  Inside  this  is  pulp 
or  edible  portion,  in  which  are  found  embedded  from  100  to  200  or 
more  seeds,  for,  with  a  few  exceptions,  these  fruits  are  characterized 
by  a  very  large  seed  content. 

The  extended  series  of  analyses  of  Mexican  and  New  Mexican  tunas 
reported  by  Hare  and  Griffiths  show  that  they  resemble  other  suc- 


Tia.  1. — ToDa  cardoua,  tbe  most  blgblr  prized  of  all  the  JJezicaD  tnnas. 

culent  fruits  in  composition,  the  solid  material  constituting  some 
6  to  13  per  cent  of  the  total  edible  portion.  The  principal  nutritive 
materials  are  sugars,  7  or  8  per  cent  being  perhaps  a  fair  average 
value.  Small  amounts  of  nitrogenous  material,  fruit  acids,  and  ash 
are  also  present. 

PBESH  TUNAS. 

In-  Mexico,  where  many  varieties  are  eaten,  some  are  considered 
more  wholesome  as  well  as  more  palatable  than  others.    The  harvest- 
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ing  of  wild  and  cultivated  tunas  is  a  matter  of  much  importance,  and 
the  methods  which  are  followed  in  Mexico  are  described  at  length  bv 
Hare  and  Griffiths : 

During  the  height  of  the  season,  when  the  fruit  is  cheapest,  women  apiioar 
on  the  niarliets  each  morning  with  huge  baskets  of  them  ready  peeled.  ♦  •  • 
Eacli  i»urclias*»r  is  furnished  with  a  tip  of  maguey  leaf  or  a  thorn  of  the  nies- 
quite  with  which  to  eat  the  pulps.  ♦  ♦  ♦  By  far  the  greater  amount  of 
fruit  is  sold  uni)ooled.  This  is  esi)ecially  true  during  the  season  when  fruits  are 
not  al)iiii(lant,  for  loss  waste  attends  it.  Sometimes  the  purchaser  peels  the 
fruit  himself  and  at  others  he  eats  it  as  the  vender  or  his  attendant  peels  it  for 
him.  The  process  of  i)eeling  is  simple,  ♦  ♦  ♦  the  knife  being  run  across  the 
top  and  down  one  side  to  the  base,  when  the  pulp  may  be  picked  out  easily. 
AVlKMi  fully  ripe  much  of  the  rind  of  some  species  Is  consumed  with  the 
pulp.    ♦    *    * 

On  tlw  whole  it  may  be  said  that  tunas  are  easily  injured  and  consequently 
much  care  is  necessary  in  handling  them  when  they  are  intended  for  packing. 
Tlicy  must  also  be  well  aerated  in  storage,  which  is  true  of  all  fruits.  ♦  •  * 
Contrary  to  popular  opinion,  some  tunas  can  be  preserved  in  the  fresh  condition 
abuiit  as  long  as  the  common  fruits  of  the  temimrate  zone,  if  properly  handle*!. 

DRIED  TUNAS  AND  TUNA  PRODUCTS. 

Tunas  are  dried  in  hirge  (luantities,  the  thin  skin  which  covers  the 
rind  being  first  removed.  White  or  yellow  varieties  are  usually 
selectcMl  for  drying,  as  they  yield  a  more  attractive  product  than  the 
red.  A  number  of  other  food  products  are  also  prepaivd  from  tunas, 
notably  a  thick  sirup  known  as  "  Miel  de  Tuna,"  or  tuna  honey,  a 
thick,  paste-like  mass  know^n  as  "  Melcocha,"  and  a  more  solid  paste 
known  as  "  Queso  de  Tuna,"  or  tuna  cheese,  which  in  appearance 
sonicwiiat  resembles  old-fashioned  apple  marmalade.  A  fermented 
drink  called  '*  Colonche  '"  is  also  made  from  these  fruits. 

In  making  the  tuna  honey  '*  the  peeled  tunas  are  put  in  the  kettles 
and  boiled  until  the  free  steeds  fall  to  the  bottom.     This  occupies 
usually  al)()ut  two  hours,  fresh  material  being  added  from  time  to 
time  as  the  water  evaporates.     The  seeds  are  removed  with  a  sieve 
and  the  sirup  returned  to  the  fire  and  boiled  slowly  for  two  or  three 
hours  more,  or  until  it  approaches  the  consistency  of  honey.     It  is 
then  poured  into  wooden  troughs,  where  it  is  thoroughly  mixed  with 
wooden  paddles  until  comj)letely  cooled.     After  setting  for  twelve 
to  iwenty-four  hours  it   is  packed  away  in  bottles  or  earthenware 
jugs.     It  may  be  kept  about  the  same  as  molasses,  and  is  said  to 
remain  in  good  condition   indefinitely.     After  a  time,  however,  it 
candies  and  becomes  difficult  to  handle.'' 

.Nh'lcocha  and  tuna  cheese  are  made  from  peeled  tunas  from  which 
the  s(»e(ls  have  been  remo\ed,  a  seeder  being  used  for  the  purpose. 

The  most  palatable  prickly  pear  growing  in  New  Mexico,  accord- 
ing to  the  authors  quoted,  is  a  variety  with  dark-purple  fruit  a:nd  a 
brilliant  red  juice,  and  while  it  is  not  eaten  very  extensively  fresh  it 
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is  used  by  the  Mexican  residents  in  considerable  quantity  in  the 
manufacture  of  preserves.  In  studies  which  were  made  with  a  view 
to  determine  the  best  use  of  the  brilliant-colored  juice  the  pulp  was 
evaporated  to  a  thin  paste  constituting  about  one-eighth  of  its 
original  volume  without  suffering  any  change  in  color. 

This  paste  was  used  for  coloring  apple  jelly  and  candy,  and  was  found  to 
serve  admirably  for  the  former  purpose.  Because  of  the  danger  or  prejudice 
against  the  use  of  the  coal-tar  dyes,  it  may  have  some  value  commercially  as  a 
vegetable  coloring  matter.  Candy  colored  by  means  of  it  lacked  the  brilliancy 
of  that  colored  with  coal-tar  dyes,  and  it  is  doubtful  if  it  could  ever  be  very 
generally  used  for  this  purpose.  The  paste  prepared  in  this  manner  had  51.6 
per  cent  sugar,  only  0.48  per  cent  being  sucrose.  By  removing  the  sugar  and 
insoluble  solids  from  the  material  the  coloring  matter  could  probably  have  been 
concentrated' to  as  rich  a  color  as  cochineal  paste.  *  ♦  *  As  to  whether  or 
not  the  fruits  will  ever  prove  of  commercial  value  for  the  preparation  of  a 
coloring  matter  will,  we  believe,  depend  solely  upon  the  yield  per  acre  that  can 
be  obtained.     This  can  only  be  determined  by  experiment. 

As  regards  the  value  of  tunas  in  general  and  the  possibilities  of 
their  cultivation,  Hare  and  Griffiths  believe  that  conservative  judg- 
ment based  on  observation  and  experiment  "  would  pronounce  many 
species  of  prickly  pear  to  be  decidedly  susceptible  to  cultivation  and 
highly  productive  of  both  fruit  and  forage  under  proper  conditions 
of  temperature  and  moisture." 

It  is  also  true  that  there  are  species  which  thrive  under  moderate  extremes 
of  heat;  that,  as  a  rule,  they  are  adapted  to  conditions  of  periodical  rainfall 
and  thrive  where  the  distribution  of  moisture  is  too  irregular  and  uncertain  for 
commonly  cultivated  crops;  that  the  spines  and  spicules  have  been  practically 
successfully  eliminated  from  the  plant  body  in  valuable  si)ecies  but  not  from 
the  fruit;  that  all  of  the  so-called  spineless  forms  concerning  which  we  have 
definite  knowledge  are  less  hardy,  especially  toward  drought  conditions,  than 
spiny  natives ;  that  it  is  quite  probable  that  by  persistent  breeding  and  selection 
the  spines  and  spicules  may  be  more  completely  removed  and  the  plant  bred 
to  withstand  a  greater  degree  of  cold;  that  the  plants  can  be  fed  together  with 
more  concentrated  foods  with  profit;  that  the  fruit  is  now,  in  its  spiny  condi- 
tion, an  important  and  highly  prized  ingredient  in  the  diet  of  the  poorer  classes 
of  Mexico  and  Sicily  especially;  and  that  highly  prized  products  are  prepared 
from  the  fruits;  that  the  group  is  of  sufficient  economic  promise  to  merit  thor- 
ough investigation. 

COOKING  CEREAL  FOODS.» 

Cereal  breakfast  foods  may  be  roughly  divided  into  three  groups : 
(1)  Those  like  old-fashioned  oatmeal  which  are  not  cooked  at  all 
in  the  process  of  manufacture,  (2)  those  like  flaked  or  rolled  grains 
which  are  partially  cooked  at  the  factory,  and  (3)  those  which  have 

•Compiled  from  Connecticut  Storrs  Sta.  Rpt.  1904,  p.  180;  Maine  Sta.  Bnl. 
118;  Ann.  Rpt.  Ontario  Agr.  Col.  and  Expt.  Farm,  32  (1906),  p.  63;  Jour.  See 
Cheni.  Indus.,  26  (1907),  p.  240. 
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been  submitted  to  some  special  cooking  processes,  like  browning  or 
baking,  and  may  be  eaten  without  additional  cooking.  Sometimes 
the  cooked  or  partially  cooked  foo<ls  are  ti'eated  with  malt,  which, 
it  is  claimed,  converts  some  of  the  carbohydrates  into  soluble  forms. 

Extended  series  of  digestion  experiments  with  cereal  breakfast 
foods  have  been  reported  from  the  Connecticut,  Maine,  and  Minne- 
sota experiment  stations  and  the  Ontario  Agricultural  College,  which 
warrant  the  general  conclusion  that  these  foods  closely  resemble 
di  lie  rent  types  of  bread  in  digestibility  as  they  do  in  composition, 
the  breakfast  foods  from  which  the  coarser  paii:  of  the  grain  has 
been  removed  approximating  white  bread  in  thoroughness  of  diges- 
tion, while  those  sorts  which  retain  the  branny  portions  moi'e  closely 
resemble  graham  bread  and  whole-wheat  bread. 

The  subject  of  composition  and  digest ibilitj'  of  these  foods  and 
related  questions  has  been  discussed  in  earlier  Farmers'  Bulletinj^.* 
It  is  generally  believed  that  long-continued  cooking  renders  ceival 
breakfast  foods  more  easily  and  thoroughly  digested.  In  experi- 
ments carried  on  by  K.  Ilarcourt  at  the  Ontario  ^Vgricultural  Col- 
lege it  was  found  that  the  farinas  were  broken  down  and  rendeivd 
soluble  to  a  greater  extent   by  cooking  than  the  oatmeals. 

Young  men  in  good  health  served  as  subjects  of  digestion  exi>eri- 
laenls  in  which  cei'enl  foods  cooked  for  a  short  period,  twenty  min- 
utes, were  compared  with  those  cooked  for  a  long  period,  eight  hours. 
'*  In  order  that  the  results  might  be  strictly  comparable,  the  siuue 
subjects  were  used  in  determining  the  digestibility  of  the  meal  cookeJ 
for  the  short  and  long  periods.  Different  subjects,  however,  were 
used  with  earh  sami)le  of  meal.  This  was  done  to  bring  in  as  many 
conditions  as  possible."  The  average  results  of  the  experiments 
follow. 


Anruijr  ilif/rstibilitif  nf  rnllrd  oatft  and  wheat  farina  cooked  for  long  and  short 

IKTiods. 


Kind  iit  fooil. 


H<»1I«'(1  oats  (cookoi!  t\\»^nty  iiiinnto«;)_-. 

li<)Ilo<i  oats  (cookwl  oiK'it  Inmrsi 

Wlip.'it  fnrinii  (cookfNl  twenty  niinutt's) 
Wlu'at  farina  rrookod  ol^ht  hotirsi 


Organic 
matter. 


I*er  cent. 
94.2 
95.4 
!>">.u 
95.3 


Protein. 


Per  cent. 
81.5 
84.3 
79.8 
79.4 


Fat. 


Percent. 
92.6 
94.0 
94.9 
96.6 


Carbo- 
hydrate. 


Percent. 

96.0 

9e.s 

96.3 
96.5 


From  the  above  results,  it  is  evident  tliat  tlie  lengtii  of  time  the  meal  was 
(•o<)k«Ml  (lid  not  very  materially  inlliieiice  tlu»  i>erceiitage  nmouiit  digested.  It  is, 
of  (•oiirs«\  |><>ssil>l(»  that  less  eiierjry  may  liave  been  exiieuded  in  digestiug  that 
which  was  eooked  the  longer  time,  but  no  fijr^res  could  be  i)rocured  on  this  point. 
Il  is,  however,  Imi>ortant  that  starcliy  foods  be  cooked  sufficiently  long  to  cause 
the  rupture  of  the  starcli  cells.  Judp:injx  by  results,  this  apiiarently  was  ao- 
complIsluMl,  at  least,  nearly  as  well  in  one  case  as  in  tlie  other. 


"!'.  S.  I>ept.  Ajjr..  T^irmera'  lUils.  2:57.  i».  14;  249, 


310 


19 

From  all  the  data  which  are  reported  regarding  composition,  diges- 
tibility, and  comparative  cost  of  a  number  of  kinds  of  cereal  break- 
fast foods  Professor  Harcourt  concludes  that — 

It  is  evident  that  com  meal,  rolled  oats,  and  the  farinas,  especially  if 
>ouglit  in  bulk,  are  the  most  economical  breakfast  foods.  It  is,  however,  true 
that  these  foods  do  not  agree  with  everyone  and  that  the  so-called  predigested 
foods  may  be  useful  for  those  people  who  have  difllculty  in  digesting  starch. 
rhey  may  also  have  a  place  in  a  hurry-up  breakfast,  but  it  is  evident  that  a 
:!iiriou8  name  given  to  a  much-advertised  food  does  not  indicate  a  high  nutritive 
value,  and  the  intelligent  buyer  who  has  to  consider  economy  will  hardly  pass 
by  the  old  forms  of  breakfast  foods  unless  his  own  experience  has  actually 
demonstrated  that  these  newer  foods  have  a  superior  value. 

SOME  EXPERIMENTS  IN  SILAGE  MAKING.^' 

The  fermentation  of  silage  entails  more  or  less  loss  of  material, 
but  is  commonly  considered  beneficial,  as  it  develops  flavors  and 
softens  plant  tissue. 

LOSSES  IN  THE  SlLO.i> 

The  amount  of  material  lost  when  green  crops  ferment  in  the  silo 
has  been  frequently  studied.  In  recent  tests  carried  on  at  the  Canada 
experimental  farms  with  an  experimental  silo  it  was  found  that  com 
lost  15  per 'cent  of  its  gross  weight,  a  mixture  of  corn  and  rape  33 
per  cent,  and  rape  alone  54  per  cent.  The  material  was  placed  in 
the  silo  in  September  and  taken  out  in  March. 

STEAMED   silage; 

Excessive  fermentation  produces  silage  with  a  high  acid  content, 
in  addition  to  causing  a  large  loss  of  nutritive  material.  The  effect 
of  checking  extensive  fermentation  by  treating  silage  with  steam 
has  been  studied  by  A.  L.  Knisely  at  the  Oregon  Station  for  a  num- 
ber of  years.  The  silos  were  filled  in  the  usual  way  and  steam 
generated  in  a  boiler  was  passed  through  a  pipe  into  the  mass  until 
it  was  thoroughly  heated  (twelve  to  fourteen  hours  at  20-40  pounds 
pressure)  in  case  of  silos  5  feet  in  diameter  and  12  feet  deep.  Large 
as  well  as  small  silos  were  used.  The  method  of  piping  to  introduce 
the  steam  at  the  bottom  and  in  the  middle  of  the  silos  is  shown  in 
figure  2.  The  sugar,  acidity,  and  moisture  were  determined  in  the 
fresh  material  and  at  frequent  intervals  when  the  silage  was  removed 
from  the  silo.  In  the  case  of  cut  vetch  and  whole  and  cut  clover 
the  acid  in  the  fresh  material  before  ensiling  ranged  from  0.18  to 
0.27  per  cent,  calculated  as  acetic  acid,  and  in  the  steamed  silage 
when  taken  from  the  silo  from  0.42  to  0.88  per  cent.  The  sugar  in 
the  fresh  material  ranged  from  1.36  per  cent  to  2.07  per  cent  and  in 

«  Compiled  from  Delaware  Sta.  Rpt  1903,  p.  36;  Oregon  Sta.  Bui.  72,  Rpta. 
1903,  p.  34 ;  1905,  p.  53 ;  Canada  Kxpt.  Farms  Rpts.  1904,  p.  166. 
*  See  also  U.  S.  Dept.  Agr.,  Farmers'  Bui.  133,  p.  31. 
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the  silage  from  0.93  to  2.08  per  cent.     la  a  teat  in  which  the  silage 

was  not  steamed  tlie  fresh  clover  contained  0.18  per  cent  acid  nod 

the  ensiled  material  1.01  per  cent,  the  proportions  of  sugar  io  tb* 

fresh  and  ensiled  material  being  1.82  per  cent  and  0.75  per  cent 

AnotheV  sample  of  ensiled  clover,  whicli  was  not  steamed,  contained 

1.16  i>er  cent  acid.     In  later  experiments  the  acidity  of  unsteanid 

silage  of  all  kinds  (com,  relcii. 

and  clover)  varied  from  1.01  to 

1.94  per  cent,  averaging  I.DS,  of 

steamed  silage  from  0,3  to  0.8S 

per   cent,    averaging    O.oZ   per 

cent.     Steaming    seems    to   be 

more  effective  in  oheolciiig  the 

acid  fermentation  in  com  tlwn 

in  other  crops. 

In  one  of  the  tests  of  steamed 
silage  immature  corn  fodder 
which  had  been  toucheil  by 
frost  was  used.  Full  analyses 
of  the  fresh  and  ensiled  mate- 
rial are  reported,  the  acid  in 
the  silage  being  determined  at 
intervals  of  a  week  for  about 
two  months.  The  fresh  mate- 
rial contained  0.18  [jer  cent  acid 
and  2.43  jwr  cent  sugar  and  tlie 
material  when  taken  from  the 
silo  0.48  per  cent  acid  and  i-l-i 
per  cent  sugar.  For  purposes 
of  comparison  a  full  analysis 
was  made  of  ordinary  com 
silage.  This  contained  1.05  jwr 
cent  acid  and  0.49  per  cent 
sugar.  A  comparison  of  the 
two  materials  led  the  author  to 
concUide  that  the  ordinary  mi- 
lage "  underwent  considerably 
In:,  :;.-  11,'iiioii  -if  i>i|iiim  i:i-  si^umini:  siiogo,  nioii'  chemical  or  biological 
changes  than  did  the  steamed 
silage,  these  clianges  being  indicated  by  ttie  large  increase  in  acidity 
iitLiI  iic(  rcasf  ill  >iigiir."  The  steamed  corn  silage  was  fed  to  stock  and 
wa>  fiiiiiid  t()  liavc  siirtVivil  very  little  injury  from  the  frost 
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As  regards  steaming  silage  in  general,  the  author  considers  that 
the  *'  operation  was  quite  beneficial  and  the  steamed  silage  was  much 
better  than  that  which  was  not  steamed.  Stall-fed  animals  were  able 
to  eat  without  the  least  injury  50  to  76  pounds  of  this  steamed  silage 
per  day." 

SXLAGE  FBOM  CUBED  COBN  PODDEB. 

At  the  Delaware  Experiment  Station  A.  T.  Neale  has  studied  the 
possibility  of  making  silage  from  cured  com  fodder,  being  led  to 
mdertake  the  work  by  the  fact  that  formerly  good  results  were  ob- 
:ained  locally  by  feeding  cut  corn  fodder  which  was  packed  into 
x>xes,  moistened  with  hot  water,  and  allowed  to  stand  for  twenty- 
four  hours.  Concentrated  feeds,  such  as  cotton-seed  meal,  could  be 
nixed  with  the  mass  and  such  a  mixture  used  in  the  place  of  bran. 
rhe  method  is  too  inconvenient  for  general  use,  but  it  suggested  the 
possibility  of  making  silage  from  dried  corn  fodder  by  the  addition 
3f  water  and  subsequent  fermentation.  When  the  experiment  was 
tried,  a  rise  of  temperature  was  noted  in  the  silo  and  the  development 
of  an  aromatic  odor,  as  in  the  case  of  green  silage.  It  was  found  that 
young  and  old  stock  ate  such  silage  practically  without  waste  and 
that  cows  preferred  it  to  dried  shredded  fodder. 

It  Is  a  better  and  a  safer  mass  to  use  with  cotton-seed  meal  than  dried  fodder 
or  bay.  The  meal  adheres  to  the  damp  fodder,  can  not  be  separated  from  it 
by  tbe  stock,  mastication  is  insured,  and  impaction  of  cotton-seed  meal  pre- 
vented.    ♦     *     ♦ 

In  this  experiment  the  quality  of  the  fermented  product  varied.  Where  the 
moisture  content  was  normal,  the  aromatic  odor  above  noted  was  present.  No 
points  of  excessive  moisture  were  found.  Fodder  in  the  bottom  of  the  silo  was 
not  as  moist  as  that  nearer  the  top.  In  places  channels  had  formed,  through 
wbicb  the  water,  pumped  upon  the  surface,  had  flowed,  leaving  masses  of  only 
partially  moistened  fodder,  in  which  to  a  limited  extent  a  musty  smell  and 
visible  mold  in  extreme  cases  were  noted.  This  was  also  the  case  in  the  product 
stored  in  immediate  contact  with  the  cemented  lining  of  the  silo,  a  condition 
also  likely  to  exist  in  silage  made  from  green  cornstalks. 

Tbe  fact  that  the  fire  risks  were  noticeably,  decreased  by  moistening  the  fod- 
der corn  was  patent  to  all  observers.  / 

In  connection  with  the  Delaware  work  the  loss  of  material  from 
fermentation  was  calculated  in  making  silage  from  dried  corn  fodder 
moistened  with  water.  According  to  the  data  reported,  "  100  pounds 
of  the  fodder  would  lose  2.81  pounds  of  starch,  or  its  equivalent,  to 
produce  through  its  complete  fermentation  the  necessary  heat  to 
raise  the  temperature  of  the  mass  to  165**  F.,  and  this  amount,  2.81 
pounds,  is  just  6  per  cent  of  the  total  dry  matter  of  the  fodder." 
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BECENT  HOBSE-FEEDINO  TESTS/ 

Various  problems  concerned  with  horse  feeding  and  manairement 
have  been  studied  at  tlio  agi'icultural  experiment  stations,  and  such 
work  has  been  summarizes!  in  earlier  Farmers'  Bulletins.* 

OATS. 

Of  recent  work,  that  reported  by  F.  W.  Taylor,  of  the  Xew 
Ilampsliire  Station,  is  of  interest,  as  it  has  to  do  with  the  comparative 
value  of  light  and  heavy  oats  for  draft  animals.  Three  pairs  of 
work  liorses  of  Percheron  blood  were  used  in  the  test,  one  in  each 
lot  being  fed  heavy  oats  for  thirty  days  and  the  others  light  oaK 
During  an  additional  i^eriod  of  thirty  days  the  conditions  were 
reversed.  In  every  case  10  pounds  of  the  oats — that  is,  5  poun(l> 
in  the  morning,  5  pounds  at  noon,  and  0  pounds  at  night — were  fed 
with  mixed  hay  of  average  quality  ad  libitum.  All  the  horses  were 
used  for  farm  work,  requiring  average  exertion  and  endurance.  As 
shown  by  weighings  taken  twice  a  week,  1  horse  lost  on  both  light 
and  heavy  oats,  T)  gained  on  lieavy  oats,  and  4  gained  on  light  oat>. 

Tlio  total  jxnin  or  loss  in  any  case  was  not  material  ami  was  not  uincli  greater 
than  the  variatir.n  in  weijrht  from  ono  day  to  another.  The  practical  results  of 
this  oxpcriniont  sooni  to  indicate  that,  pound  for  pound,  the  light  oats  have 
nearly  the  same  feedinjr  value  as  th(»  heavy  oats.  Although  the  heavy  oats  wn- 
tain  a  hijrher  percentage  of  protein,  fat,  and  nitrogen-free  extract  and  a  less 
perc-entaKt*  af  iWn^v  than  the  light  oats,  it  s(H»ms  prohable  that  the  relative  pro- 
p(>rti()ns  of  these  constituents  in  the  two  grades  are  aueh  that  they  are  more 
easily  and  thoroughly  digest(»<l.  *  ♦  •?=  The  i)er(*entage  of  kernel,  as  "would  b«' 
expected,  bears  a  close  relation  to  the  weight  iK»r  bushel.  It  should  be  remeni- 
hertNl  that  although  the  two  grades  are  practically  equal  pound  for  i)ound  tliey 
are  not  t^iual  (piart  for  quart,  and  that  in  feeillng  by  measure,  as  is  usually 
done,  due  allowance  should  be  made  for  the  heavy  oats  and  a  less  quantity 
given.  Since  oats  ar(»  bouglit  and  sold  by  weight  instead  of  measure,  there  soeins 
to  be  no  gain  nnide  in  !>nying  the  heavy  oats  at  a  much  advanced  price  over  the 
light  oats. 

The  French  investigator,  Grandeau,  states,  on  the  basis  of  experi- 
ment and  observation,  that  cnisliing  oats  increases  their  digestibility, 
and  tliat  crushed  oats  have  In^en  fed  with  satisfactory  results  for 
some  years  by  a  cab  c()mpj\ny  in  Paris  and  have  effected  a  decided 
saving. 

MOLASSES. 

The  possibility  of  substituting  for  oats  a  mixed  feed  made  up  of 
GO  ])er  cent  mol assies,  20  per  cent  corn  feed,  and  20  per  cent  linseed 
meal  was  studied  by  II.  van  de  Venne  with  army  hordes  at  Brussels, 

^^CVmipiled  from  Louisiana  Sta.  Bui.  80;  New  Hampshire  Sta.  Bui.  129: 
rtah  Sta.  Bui.  101;  Bretnlers'  Gaz.,  48  (1SH)5),  j).  097;  C^ntbl.  Agr.  Chem.,  34 
(11)05),  No.  12,  p.  825;  2  Cong.  Intemat.  Aliment.  Ration.  B^tail,  1906,  Raps., 
p.  1;  Jour.  Agr.  Prat.,  n.  ser.,  10  (11K)5),  p.  777;  Natal.  Agr.  Jour,  and  Min.  Rec 
9  (IJKXJ),  p.  112.'?:  Soe.  Ailment.  Ration.  B^taU,  Compt.  Rend.,  10.  Gong.,  1906, 
p.  S7. 

»  V.  S.  Dept.  Agr.,  Farmers'  Buls.  103,  133,  170,  222. 
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Jelgium.  Judging  by  the  weight  of  the  animals,  he  concluded  that 
he  normal  ration  made  up  of  12.13  pounds  oats,  1.32  pounds  bran, 
.61  pounds  hay,  and  4.41  pounds  chopped  straw  was  sufficient  for 
heir  needs.  AVhen  about  half  the  oats  was  replaced  with  the  mo- 
asses  feed  somewhat  greater  gains  were  made  than  on  the  normal 
ation.  The  molasses  ration  had  no  marked  effect  on  the  amount  of 
rater  consumed. 

Molasses  was  an  important  constituent  of  the  above-mentioned 
ation,  and  this  material  is  attracting  considerable  attention  at  the 
present  time  as  a  feeding  stuff  for  horses  and  other  farm  animals. 

According  to  W.  H.  Dalrymple,  of  the  Louisiana  Experiment  Sta- 
Lon,  who  has  studied  the  question  in  the  Louisiana  sugar  plantations, 

the  custom  of  feeding  molasses  to  the  work  stock  on  our  large  sugar 
states  has  been  adopted  in  anything  like  systematic  manner  only 
within  the  past  few  years.  Previously,  and  when  the  price  was  ex- 
remely  low,  quantities  of  the  material  were  run  into  large  iron 
roughs,  and  the  mules  allowed  free  access  to  it ;  and,  to  some  extent, 
his  rather  prodigal  method  still  prevails.  The  true  value  of  black- 
trap  as  a  food  stuff  has  become  more  apparent  of  late  years,  however, 
md  as  the  question  of  feeding  economically  has  become  one  of  con- 
dderable  moment  to  our  planters,  it  is  being  used  more  as  an  in- 
gredient of  the  '  balanced  ration,'  and,  as  a  rule,  mixed  with  other 
5oncentrates." 

The  average  consumption  on  47  plantations  in  the  sugar  belt  was 
Found  to  be  about  10  pounds  per  head  per  day,  and  the  range,  accord- 
ing to  the  statistics  gathered,  about  2  to  21  pounds.  A  gallon  of 
blackstrap  molasses  weighs  on  an  average  12  pounds.  Chopped  hay, 
pea  vines,  alfalfa,  and  occasionally  green  cane  tops,  and  some  con- 
centrated feed  are  commonly  mixed  with  the  molasses  and  the  whole 
fed  in  three  portions.  It  is  desirable  to  begin  with  small  amounts 
of  molasses  when  this  material  is  introduced  into  a  ration. 

The  data  collected  are  in  accord  with  the  generally  accepted  view 
that  molasses,  where  it  is  available  at  reasonable  prices  for  feeding 
purposes,  constitutes  a  wholesome  and  easily  digested,  as  well  as  an 
economical,  constituent  of  a  ration  for  draft  animals.  "  It  would 
seem  that  the  somewhat  general  impression  that  molasses,  from  any 
source,  is  unduly  laxative,  must  have  been  based  upon  the  effect  pro- 
duced by  the  by-product  from  the  beet  factory,  and  not  sugar-cane 
molasses,  as  there  is  abundant  evidence  in  our  own  State  of  the  harm- 
less effect  of  blackstrap,  so  far  as  a  purgative  action  is  concerned." 

Molasses,  as  everyone  knows,  owes  its  nutritive  value  largely  to  the 
sugar  which  it  contains.  A  French  investigator,  who  studied  the 
feeding  value  of  beet  molasses,  states  that  experimental  evidence 
shows  that  sugar  did  not  appreciably  diminish  the  digestibility  of 
the  nutrients  of  a  ration  when  the  amount  fed  to  horses  was  equal 
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to  5  or  6  pounds  per  1,000  pounds  live  weight.  Sirup  and  molasses, 
however,  when  fed  in  smaller  quantities  decreased  the  digestibility 
of  the  ration,  a  fact  which  is  explained  by  the  laxative  properties  of 
the  alkaline  salts  in  beet  molasses.  The  general  conclusion  drawn 
from  the  experimental  evidence  summarized  by  this  investigator, 
however,  was  that  beet  molasses  is  a  wholesome  and  hygienic  feed 
when  the  amount  consumed  per  day  does  not  exceed  6  or  8  pounds 
per  horse. 

SUCCULENT  FEEDS. 

A  number  of  investigators  have  recently  studied  succulent  feeds  for 
horses.  R.  \V.  Clark,  of  the  Utah  Station,  states  that  16  to  20  pouiii^ 
of  well-fermented,  solid  sugar-beet  pulp  was  fed  to  horses  experi- 
mentally for  six  or  eight  weeks  and  no  irregularity  in  the  health  of 
the  animals  was  noted  which  could  be  attributed  to  the  pulp. 

In  a  test  covering  two  periods  of  twenty-eight  days  each,  made 
with  4  woi'k  liorses,  alfalfa,  oats,  and  sugar-beet  pulp  were*  fed  in 
comparison  with  a  ration  without  pulp.  Little  difference  was  noted 
in  the  eH'ect  of  tlie  two  rations, the  horses  on  pulp  losing  on  an  average 
G  pounds  and  those  without  pulp  2  pounds  per  head.  "  The  above 
results  iiidiciile  that  beet  pulp  can  be  fed  to  horses  without  detriment 
to  their  healtli,  tliough  the  amount  consumed  (9  pounds  per  head 
daily  on  an  average)  was  small.  The  horses  on  pulp  received  !.•">  | 
jK)U!i(ls  less  of  grain  per  day  than  those  that  recreived  no  pidp.  the 
amount  of  hav  fed  bein<r  the  same  in  each  case.  •  The  animals  in  each 
lot  did  etjually  well,  and  whether  or  not  9  pounds  pulp  is  equal  to  l.ii 
pounds  oats  when  fed  as  in  this  experiment,  awaits  further  dem- 
onstration." 

It  is  stated  that  for  several  years  colts  have  been  allowed  access 
to  sugar-))eet  l)ulp  at  the  factory  where  the  test  was  made,  and  in  no 
instance,  so  far  as  can  b(*  learned,  has  any  trouble  arisen  from  feed- 
ing it. 

Jerusalem  artichoke  tubers  have  at  various  times  attracted  con- 
siderable attention  in  the  United  States  as  a  feeding  stuff  for  farm 
animals."  Having  noted  that  the  peasants  in  southern  France  are 
in  the  habit  of  feeding  Jerusalem  artichoke  tubei*s  to  work  hoi-ses,  a 
French  investii^ator  recently  studied  the  value  of  this  material  with 
draft  animals  and  obtained  satisfactoiy  results.  In  his  opinion, 
not  over  1,*^  (quarts  should  be  fed.  The  artichokes,  it  is  stated,  should 
be  mixed  with  cruslied  grain  and  11  to  16  quarts  of  chopped  hay, 
which  will  absorb  the  moisture.  When  artichokes  were  thus  .substi- 
tuted for  barley  or  oats  for  one  hundred  days  no  unfavorable  results 
wei*e  noted. 

In  Xatal  corn  silage  has  been  tested  fvrith  satisfactory  results  for 
army  horses.    The  daily  ration  of  horses  running  in  paddocks  con- 

<^  U.  S.  Dcpt.  Agr.,  Farmers'  Bnl.  73,  p.  92. 
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dsted  of  4  pounds  of  chopped  corn  silage,  2  pounds  of  alfalfa  or  f or- 
ige,  a  few  pounds  of  crushed  corn,  and  an  ounce  of  salt.  "  From  the 
5rst  they  liked  the  ensilage,  and  did  remarkably  well  on  it.  Many 
iiorses  not  doing  well  before  showed  improvement.  The  droppings 
were  of  a  particularly  healthy  nature.  The  stabled  horses  also  had 
a  few  pounds  mixed  with  other  food — even  those  working — at  their 
midday  feed,  and  did  well  on  it." 

ALFAIiFA. 

A  recent  publication  of  the  Bureau  of  Animal  Industry,  by  I. 
0;  Graham,  on  the  uses  of  alfalfa  for  farm  animals,  summarizes  data 
m  the  value  of  this  feeding  stuff  for  horses  as  follows : 

Horses  and  mules  "  thrive  on  alfalfa  pasture.  ♦  ♦  ♦  While  ♦  ♦  ♦ 
ilfalfa  is  too  rich  a  food  for  mature  horses  unless  used  in  combination  with 
tome  other  rouglmess,  it  is  an  excellent  feed  for  young  horses,  as  it  seems  to 
'ontain  just  the  elements  necessary  to  develop  bone,  muscle,  and  consequent 
iz/e.  Caution  should  be  used,  however,  in  feeding  alfalfa  to  horses,  particu- 
arly  if  they  have  not  been  accustomed  to  it.  Like  other  concentrated  feeds,  it 
leems  to  stimulate  all  the  physical  processes  to  such  an  extent  that  various 
Lisorders  of  the  digestive  system  may  appear.  This  is  particularly  noticeable  in 
he  urinary  and  perspiratory  glands.     ♦     ♦     ♦  " 

When  alfalfa  is  fed  to  horses  in  considerable  quantity  the  grain  ration  must 
}e  proiwrtionately  reduced  and  an  abundance  of  other  roughness  furnished. 
SV'hen  horses  have  attained  a  mature  age  and  it  is  desirable  to  change  from 
)ther  liay  to  alfalfa,  this  change  must  be  very  gradual,  and  the  alfalfa  selected 
tor  this  purpose  should  be  more  advanced  in  growth  at  the  time  of  cutting  than 
that  which  is  to  be  fed  to  cattle  or  sheep.  As  a  general  statement,  very  ripe 
ilfalfa  hay  is  the  best  to  use  for  work  horses  and  driving  horses,  while  that 
[)repared  in  the  usual  way — that  is,  cut  when  the  field  is  about  one-tenth  in 
t>loom — is  better  for  the  colts.  In  any  event,  horses  that  are  fed  alfalfa  hay 
nnst  be  given  abundant  exercise.  , 

SXTPFLEHENTS  TO  COEN  IN  HOG  FEEDING.^ 

• 

Com  must  necessarily  be  used  more  freely  than  any  other  concen- 
trated feed  for  hogs  in  the  corn  belt,  as  is  pointed  out  in  a  recent  bulle- 
tin of  the  Iowa  Station,  because  if  properly  used  it  is  especially  well 
adapted  to  hog  feeding  and  can  usually  be  marketed  as  pork  to  the 
very  best  advantage.  It  is,  however,  becoming  generally  recognized 
that  so  far  as  health,  thrift  and  rapidity  of  gain  are  concerned,  corn 
alone,  at  least  in  dry  lot  feeding,  does  not  give  as  satisfactory  results, 
particularly  with  growing  hogs,  as  corn  combined  with  some  other 
feed  richer  in  prdtein.  Wheat  shorts  is  commonly  considered  the 
best  supplementary  feed  for  young  hogs,  but  a  number  of  other  com- 
mon feeding  stuffs  which  contain  large  quantities  of  protein  are  on 
the  market,  and  the  experiments  carried  on  at  the  Iowa  Station  were 

«  CJompiled  from  Iowa  Sta.  Bui.  91.  See  also  Farmers'  Buls.  169,  p.  29 ;  276, 
?.  21. 
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undertaken  with  a  view  to  studying  the  merits  of  some  of  them.  It  is 
evident  that  if  a  small  reduction  per  hog  in  the  cost  of  feeding  can  be 
effected  by  the  use  of  such  feeds  the  aggregate  gain  will  be  very  large. 

Corn  alone,  and  with  varying  proportions  of  ground  barley,  wheat 
shorts,  meat  meal,  and  tankage,  was  compared  in  the  tests  with  hogs 
which  are  reported  by  W.  J.  Kennedy  and  E.  T.  Kobbins.  The  relative 
merits  of  dry  lot  as  compared  with  pasturage  and  timothy  and  clover 
pasturage  were  also  studied,  especially  with  reference  to  their  im- 
portance in  connection  with  the  feeding  of  com  alone  and  with  other 
feeds. 

Four  lots  of  12  well-giown  hogs  each  were  used  in  the  first  test 
comparing  corn  alone  and  supplementary  feeds,  and  the  gains  made  in 
32  days  on  the  several  rations  were  as  follows:  Com,  1.88  pounds: 
corn,  barley,  and  shorts  2:1:1,  2.21  pounds;  corn  and  meat  meal  9:1, 
2.08  pounds;  and  corn  and  tankage  9 : 1,  2.34  pounds. 

When  different  amounts  of  meat  meal  supplementing  corn  meal 
were  studied  with  4  lots  of  9  young  pigs  each,  the  average  daily  gain 
per  head  on  the  several  rations  was  I.IG  pounds  on  corn  meal  alone, 
1.75  pounds  on  corn  meal  and  meat  meal  7:1,  1.79  pounds  on  corn 
meal  and  meat  meal  8:5:1,  and  1.80  pounds  on  com  meal  and  meat 
meal  10 : 1. 

The  feed  eaten  per  pound  of  gain  in  the  above  2  tests  ranged  from 
3.7  pounds  with  the  mature  hogs  on  corn  and  meat  meal  9 : 1  to  5.57 
pounds  with  pigs  on  corn  meal  alone.  The  gain  was  most  expensive 
with  the  latter  lot,  costing  3.97  cents  per  pound,  and  was  least  ex- 
pensive with  the  mature  hogs  fed  corn  meal,  barley  and  shorts,  cost- 
ing 3.15  cents. 

A  comparison  of  dry  lot  feeding  and  pasturage  and  of  the  effects 
of  supplementing  corn  by  other  concentrated  feeds  under  these  con- 
ditions was  studied  with  10  lots  containing  10  hogs  each  at  the  be- 
diming of  tlu»  trial,  the  test  as  a  whole  covering  112  days.     AATien 
corn  and  shorts  2 :  1  and  1 : 1,  corn  meal  and  meat  meal  5: 1,  and  com 
meal  and  tankage  5: 1  were  fed  with  timothy  pasturage,  the  average 
daily  gain  ranged  from  1.12  pounds  on  com. and  shorts  2:1  to  1.37 
pounds  on  corn  and  tankage  5:1.     In  the  case  of  the  same  rations 
fed  without  pasturage  the  gain  ranged   from  0.81  pound  on  corn 
and  shorts  2:1  to  1.00  pounds  on  corn  and  meat  meal.    On  com  and 
timothy  pasturage  alone  the  average  daily  gain  was  0.92  poimd  pet 
hog  and  on  corn  and  clover  pasturage  1.19  pounds.    Considering  all 
the  lots  the  concentrated  feed  eaten  per  pound  of  gain  ranged  from 
3.98  pounds  with  the  lot  fed  corn  and  shorts  1 : 1  on  timothy  pasturage 
to  5.12  pounds  with  the  lot  fed  corn  and  shorts  2:1  in  a  dry  yard, 
and  was  on  an  average  4.20  pounds.     The  cost  of  a  pound  of  gain 
ranged  from  3.35  cents  with  the  lot  pastured  on  clover  and  fed  corn 
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to  4.46  cents  with  the  lot  on  corn  and  shorts  2 : 1  fed  in  a  dry  yard, 
and  was  on  an  average  3.92  cents. 

In  reporting  these  tests  data  are  given  regarding  the  shrinkage 
when  slaughtering,  and  the  profits  are  discussed  at  length  on  the  basis 
of  corn  meal,  meat  meal,  and  tankage  at  different  prices. 

From  a  consideration 'of  their  results,  the  authors  conclude  that 
meat  meal  and  tankage  of  similar  composition  are  about  equal  pound 
for  pound  as  supplements  to  corn  in  a  ration  for  growing  and  fatten- 
ing hogs  and  that  both  of  these  animal  by-products  are  profitable  ad- 
juncts to  com  and  are  more  valuable  for  dry  lot  feeding  than  when 
pigs  or  hogs  are  being  developed  and  fattened  on  pasture,  especially 
if  the  pasture  be  composed  of  leguminous  crops. 

Growing  pigs  fed  meat  meal  or  tankage  to  tlie  extent  of  one-sixtli  of  their 
ration,  and  older  liogs  having  these  feeds  to  the  extent  of  10  per  cent  of  their 
ration,  with  corn,  ate  more  feed  and  made  more  rapid  gains  than  those  fed  on 
any  other  combination,  such  as  shorts,  barley  and  corn,  or  shorts  and  corn, 
tested  in  these  experiments.  In  dry  lot  feeding  a  ration  composed  of  corn  with 
either  meat  meal  or  tankage  produced  from  25  to  40  per  cent  faster  gains  on 
quite  mature  hogs,  and  from  50  to  GO  per  cent  faster  gains  on  yoanger  hogs, 
than  a  ration  of  corn  alone,  and  in  every  instance  the  number  of  pounds  of 
feed  required  per  100  pounds  gain  was  decidedly  less  with  the  mixed  ration. 

There  was  not  very  much  difference  in  the  results  obtained  when  pigs  of  137 
pounds  weight  at  the  beginning  of  the  experiment  were  fed  corn  with  meat  meal 
in  the  proportions  of  7  to  1,  8.5  to  1,  or  10  to  1.  The  proiwrtion  of  10  to  1  pro- 
duced the  most  rapid  gains  and  the  greatest  total  profit,  while  the  proportion  of 
7  to  1  required  the  least  total  amount  of  feed,  but  the  greatest  amount  of  meat 
meal,  i>er  100  pounds  gain.  ♦  ♦  ♦  Hogs  fed  on  rations  composed  of  com  and 
meat  meal  and  com  and  tankage  were  fully  as  acceptable  to  the  buyers,  both 
from  the  standpoint  of  the  quality  and  condition  of  the  flesh,  as  those  fed  on  any 
of  the  other  rations  tested. 

As  regards  the  value  of  shorts  as  a  supplement  to  corn,  a  ration  of 
these  2  feeds  1 : 1  produced  larger  gains  with  less  feed  per  pound  of 
gain  when  fed  to  pigs  on  pasturage  or  in  dry  lots  than  a  ration  of 
com  and  shorts  2:1. 

"  The  advantage  of  the  larger  proportion  of  shorts  was  much 
more  in  evidence  in  the  dry  lot  feeding  than  in  pasture  feeding. 
For  feeding  pigs  on  pasture  with  feeds  at  the  prevailing  prices  a 
ration  of  corn  alone  produced  100  pounds  of  gain  at  a  smaller  cost 
than  a  ration  of  corn  and  shorts.  The  corn  and  shorts  ration,  how- 
ever, yielded  somewhat  the  greater  total  profit,  due  to  the  more 
rapid  gains  produced  from  the  use  of  the  same." 

With  respect  to  barley,  the  authors  note  "  that  a  ration  composed 
of  corn  2  parts,  barley  1  part,  and  shorts  1  part  produced  100  pounds 
of  gain  at  fully  as  low  a  cost  as  the  rations  containing  meat  meal  or 
tankage  in  conjunction  with  com.    At  the  prevailing  market  price, 
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barley  proved  to  be  an  economical  feed  when  combined  with  forn 
and  shorts  for  finishing  hogs  for  market." 

A\nien  average  results  for  pasturage  and  dry  lot  feeding  were 
compared  "  there  was  less  variation  in  the  amount  of  concentratt's 
leqiiired  to  produce  100  2)ounds  of  gain  on  pasture  than  in  the  dn* 
lot  feeding.  With  the  pigs  on  timothy  pasture,  the  most  evident 
eft'oct  of  increasing  the  amount  of  protein  of  the  concentrated  feed 
up  to  a  point  where  the  balanced  ration  was  fed  was  to  increase  the 
amount  of  feed  consumed  and  produce  correspondingly  larger 
gains/' 

In  general,  in  dry  lot  feeding  the  most  rapid  and  economical  gains 
were  obtained  from  those  rations  which  contained  a  much  larger  pro- 
portion of  protein  to  carbohydrates  and  fats  than  is  found  in  com. 

The  price  which  fee<lers  can  afford  to  pa^  for  supplementary  feeds,  rich  In 
I>r<>tein,  to  add  to  the  coru  ration  for  the  purpose  of  bnhinciug  the  same, 
must  be  regulated  by  the  percentage  of  digestible  protein  cont.iined  in  tliem 
and  the  market  price  of  corn.  When  com  is  high  in  price,  supplementarv 
feeds,  as  a  rule,  can  be  had  at  prices  which  will  not  prohibit  their  use;  but 
when  corn 'is  very  low  in  price,  the  feeder  will  very  likely  lose  a  portion,  if 
not  all,  of  his  profits  in  pig  feeding  through  the  purchase  of  supplementary 
feeds.  *  *  ♦  With  feeds  at  the  usual  prices,  it  is  an  easy  matter  by  their 
judicious  selection  to  so  supplement  corn  as  to  add  5  to  15  cents  per  bn8h<»l 
to  the  profit  from  fee<ling  com,  thus  effecting  a  reduction  of  50  cents  to  $1 
on  each  100  i)Ounds  gain  in  weight  by  the  pigs. 

TANKAGE  FOR  HOGS  FOLLOWING  CATTLE.* 

In  regions  of  the  West  where  cattle  are  fed  in  large  numbers  on 
corn,  iTuiiiy  ho<^s  are  fattened  upon  the  undigested  grain  found  in  the 
dr()ppin<j^s  of  the  cattle.  B.  E.  Carniichael,  of  the  Ohio  Station,  found 
that  of  45  feeders  in  that  State,  of  whom  he  obtained  definite  infor- 
mation, 35  "either  used  no  feed  besides  that  which  was  not  digested 
by  the  steers  or  else  gave  corn  in  addition.  Since  com  is  the  chief 
giaiii  used  for  fattening  cattle,  it  follows  that  the  hogs  which  depend 
solely  u]K>n  the  undigested  grain  in  the  steers'  droppings  must  be  con- 
fined to  a  ration  made  up  almost  exclusively  of  corn.  Even  if,  in 
addition  to  coin,  other  concentrates  richer  in  protein  and  ash  than 
is  coin  are  fed  to  the  steers,  the  corn  in  the  droppings  is  much  more 
readily  found,  and  the  benefit  derived  by  the  hog  from  the  feeds  other 
than  corn  is  not  very  great,  although  it  is  believed  that  some  benefit 
mi\y  be  dei-ived.'"  The  feed  of  the  hogs  is  therefore  deficient  in  pro- 
tein and  ash. 

The  Ohio  Station  undertook  a  series  of  experiments  to  determine 
whether  or  not  the  prevailing  practice  can  be  improved  by  supplying: 
a  feed  comparatively  rich  in  protein  and  ash  to  hogs  that  follow  fat- 
tening cattle.    Tn  these  exi)eriments  six  lots  of  steers,  seven  head  in 
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ach  lot,  were  fed  upon  two  different  rations — ^three  lots  upon  each 
ation,  lots  1,  3,  and  5  receiving  shelled  com,  cotton-seed  meal,  com 
tover,  mixed  hay,  and  com  silage;  lots  2,  4,  and  6  receiving  shelled 
»m,  cotton-seed  meal,  com  stover,  and  mixed  hay. 

The  three  lots  last  mentioned  received  more  com  and  more  dry  roughage  than 
lid  the  lots  first  mentioned,  on  account  of  not  receiving  silage,  which,  of  course, 
lontained  both  grain  and  roughage.  All  lots  of  cattle  received  the  same  amount 
»f  cotton-seed  meal  daily  per  steer. 

During  the  first  part  of  the  experiment  three  hogs  were  put  with  each  lot 
►f  cattle;  later  these  hogs  were  replaced  by  a  thinner  lot  and  four  hogs  were 
»laced  with  each  lot.  The  first  set  of  hogs  was  under  experiment  for  63  days, 
he  second  set  for  56  days. 

Not  a  large  enough  number  of  hogs  was  used  in  any  of  the  lots  to  eat  all 
f  the  grain  that  passed  through  the  steers,  although  the  amount  left  was  in 
lO  case  great.  No  com  was  fed  to  the  hogs,  and,  as  the  cattle  feed  racks  wer& 
o  constructed  as  to  prevent  the  grain  being  thrown  out,  the  hogs  secured  no 
rain  except  that  which  api)eared  in  the  droppings  from  the  steers.     ♦     ♦     » 

The  supplementary  fotnl  used  in  this  test  was  digester  tankage,  a  packing 
louse  by-product,  of  which  the  hogs  in  lots  1  and  6  received  one-third  of  a 
lound  daily  per  head  after  they  had  become  gradually  accustomed  to  it.  The 
logs  in  lots  3  and  4  rt^coived  no  feed  other  than  that  obtained  from  the  drop- 
»ing8  from  the  cattle.  All  lots  were  kept  supplied  with  a  mixture  of  ashes  and 
alt.  It  is  of  interest  to  note  that  the  lots  fed  tankage  cared  less  for  the  ashes 
md  salt  than  did  the  other  lots. 

The  tankage  was  fed  in  the  form  of  a  thin  slop,  once  daily.  It  may  be  very 
jonveniently  fed  in  this  manner,  and  was  greatly  relished  by  the  hogs;  in  fact, 
hey  exhibittMi  an  almost  ravenous  appetite  for  it. 

The  gains  made  by  the  tankage- fed  hogs  were  more  than  one-half 
[52  per  cent)  larger  as  well  as  cheaper  than  those  receiving  no 
ankage. 

The  results  show  that  a  decided  advantage  resulting  from  the  feed- 
ing of  the  tankage  is  that  fewer  hogs  are  required  to  consume  the 
iroppings  from  a  given  number  of  cattje,  and  that  leas  time  is  neces- 
sary to  produce  a  given  amount  of  gain,  thus  both  reducing  the 
imount  of  money  tied  up  in  hogs  and  permitting  a  more  frequent 
:urning  of  the  money. 

Aside  from  these  considerations,  feeders  will  readily  appreciate  the  fact  that 
fewer  hogs  and  a  shorter  feeiiing  period  would  greatly  lessen  the  liability  to 
loss  from  cholera.  Any  method  of  feeding  or  management  of  live  stock  which 
nakes  it  possible  to  reduce  the  number  of  animals  necessary  to  furnish  a  given 
imount  of  product,  or  to  cheapen  in  any  other  way  the  cost  of  production,  is 
worthy  of  consideration  l)y  stockmen.  It  seems  certain  that  the  use  of  such 
supplementary  feeds  as  are  suggested  in  this  circular  will  greatly  increase  the 
irofits  from  hogs  that  follow  cattle. 

While,  on  account  of  its  cheapness  as  a  carrier  of  protein  and  ash  and  con- 
renience  for  feeding,  digester  tankage  was  used  in  the  work  reported  herein,  it 
s  believed  that  other  feeds,  such  as  linseed  oil  meal,  soy  beans,  skim  milk,  but- 
rermilk,  or  middlings  would  greatly  increase  the  efficiency  of  the  **  cattle  hog  " 
n  making  economical  gains.  Feeders  need,  however,  to  exercise  keen  dlscrlm- 
nation  in  the  purchase  of  feedstuffs,  for  there  is  a  likelihood  of  a  heavy  demand 
816 
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for  certain  feeds,  making  it  possible  for  the  manufacturers  to  raise  prices  b^ 
yond  the  anHuiiit  justified  by  the  feeding  value. 

While  further  work  is  needed  ''  to  determine  what  feeds  are  best 
suited  for  this  purpose,  and  in  what  amounts  they  should  be  fed,"  suf- 
ficient has  been  done  "'  to  show  that  hogs  following  cattle  are  often  not 
sui)plied  with  the  ration  best  suited  for  the  production  of  the  greit- 

est  gains." 


I    '""-'"A'-^-'^j 


© 


•  J  ^  J  i '. 


.  -k*  ii-xAi.  .- JA  111.1  nxi..«-n 


4. 


riTlortS- 


-J i 36 < 

-  J 12 , ^ -ir X- i«L_--^ 


EMD 


FfROrMT 


WiRE  HEMMED  IN 


^  WIRE  HEMMED  IN 


CATCH 


CROSS   SECTION 


PERSPECTIVC  VIEW 

Fi(j.*3. — The  New  York  feed  hopper. 

HOPPERS  FOR  POULTRY  FEEDDTO.^ 

In  the  dry  feeding  of  })()ultry,  which  is  attracting  considerable 
attention  al  the  i)resent  time,''  a  hopi>er  or  some  similar  device  for 
supplying  feed  is  essential.  Hopper  feeding,  according  to  J.  E.  Rice 
and  K.  C  Ijawry,  of  the  New  York  Cornell  Station,  saves  labor, 
guards  against  underfeeding,  and  makes  the  keeping  of  fowls  in  large 
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flocks  less  objectionable  because  it  avoids  crowding,  which  is  likely  to 
occur  when  considerable  numbers  are  fed  a  wet  mash. 

Experiments  which  have  been  conducted  at  the  New  York  Cornell 
Station  indicate  "  that  for  young  fowls  of  the  laying  varieties,  kept 
for  commercial  egg  production,  the  feeding  of  a  dry  mash  in  a  feed 
hopper  which  is  accessible  at  all  times  during  the  day  is  to  be  recom- 
mended." 

Whether  the  same  system  of  feeding  will  prove  as  satisfactory  with  old  fowls 
of  the  laying  varieties  or  with  young  fowls  of  the  general-purpose  or  meat 
varieties,  we  have  not  yet  determined  by  actual  comparative  test.  Nor  has  it 
been  proved  that  the  system  can  be  used  with  safety  with  breeding  fowls. 
This  is  a  vital  consideration.  The  ultimate  test  which  will  decide  whether  or 
not  the  hopper  feeding  of  dry  mash  will  be  of  universal  application  to  the  feeding 
of  fowls,  will  be  the  effect  on  the  vigor  of  the  offspring.  It  is  too  early  yet  to 
decide  this  point.  Many  practical  feeders,  however,  conclude  from  an  extended 
experience  that  the  breeding  fowls  having  constant  access  to  dry  mash  ^ill  not 
suffer  in  health  from  overeating  or  lack  of  exercise.  We  feel  certain  at  this 
tiiue  that  hopper  feeding  when  properly  employed  has  genuine  merit  and  will 
become  an  established  practice.  To  be  successful,  however,  it  must  be  adapted 
to  suit  the  various  breeds  and  other  conditions  as  to  age,  season,  and  environ- 
ment. 

The  authors  have  devised  a  hopper  for  use  in  the  dry  feeding  of 
poultry  which  has  been  tested  at  the  New  York  Cornell  Station.  It 
consists  of  a  galvanized-iron  box,  having  several  compartments,  with 
hinged  cover,  and  on  the  front  openings  through  which  the  feed  can 
be  reached  by  the  poultry.  A  curved  false  bottom  separates  the 
upper  or  storage  chamber  of  the  hopper  from  the  trough  in  the  lower 
part  and  is  arranged  so  that  feed  falls  in  small  quantities  into  the 
trough.  Figure  3  and  the  following  quotation  from  the  bulletin 
referred  to  explain  the  construction  of  this  hopper: 

The  feed  hopper  which  is  used  for  feeding  dry  meals,  meat  scraps, 
or  grain  "  is  made  of  No.  26  galvanized  iron,  is  36  inches  long,  24 
inches  tall,  and  8  inches  wide,  divided  into  three  compartments  12 
inches  wide,  and  will  hold  about  60  pounds  of  meal  or  100  pounds  of 
grain.  It  is  built  with  a  slanting  top  and  has  a  door  on  the  front 
that  hinges  up  from  below  to  close  the  opening  when  it  is  desired 
that  the  fowls  should  not  eat.  It  is  the  outcome  of  a  long  series  of 
experiments  and  is  the  only  hopper  of  a  large  number  tried  at  the 
station  plant  that  will  not  waste  feed  and  yet  does  not  clog.  The  fact 
that  it  has  a  door  to  close  and  that  it  is  made  of  galvanized  iron 
makes  it  entirely  rat  proof.  It  is  placed  on  a  platform  5  inches  tall 
that  projects  outward  6  inches  in  front  to  prevent  the  litter  from 
being  scratched  into  it.  It  has  been  found  that  one  catch  in  the 
center  of  the  door  is  more  satisfactory  than  the  two  catches."  The 
cost  is  about  $4. 
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Recent  experiments  at  New  York  Cornell  Station  have  shown  M 
lime  and  grit  are  required  at  all  times  by  fowls  for  the  best  resnits 
as  regards  health  and  production.    It  is' eesential,  theref(»ie,  thai 

fowls  should   have   access  to  cnckei 
oyster  shells  or  equivalent  material  at 
all  times,  and  it  seems  also  desirable 
that  some  other  grit  and  perhaps  char- 
coal should  be  provided.     For  this  pur- 
pose a  grit  hopper  was  devised  by  the 
authors,  which  is  large  enough  to  make 
frequent  filling  unnecessary  and  is  so 
constructed  that  it  will  keep  clean  and 
will  not  clog  or  waste.    It  is  very  simi- 
lar in  construction  to  the  feed  hoppw 
described  above,  except  that  it  is  open 
jibove  the  trough  instead  of  closed  in. 
According  to  the  authors,  the  cost  of 
the  hopper,  which  is  made  of  galvanized 
iron,  should  not  exceed  $1.     Figure  4 
shows  the  appearance  of  the  hopper 
and  its  method  of  construction.    The 
rounded  back  and  the  overhanging  lip 
in  front  prevent  waste.     The  slanting 
top  is  also  noticeable,  as  well  as  the  eyes  at  the  back,  by  which  the 
hopper  may  be  attached  to  the  walL    The  hopper  illustrated  is  madt 
in  three  compartments. 
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—The  now  fori'c-fetHl  grit  hop- 
wlth    threo   compartments. 
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Edited  by  W.  H.  Beal  and  the  Staff  of  the  Experiment  Station  Record. 


Experiment  Station  Work  is  a  subseries  of  brief  popular  bulletins  compiled  from 
the  published  reports  of  the  agricultural  experiment  stations  and  kindred  institu- 
tions in  this  and  other  countries.  The  chief  object  of  these  publications  is  to  dis- 
seminate throughout  the  country  information  regarding  experiments  at  the  differ- 
ent experiment  stations,  and  thus  to  acquaint  farmers  in  a  general  way  with  the 
progress  of  agricultural  investigation  on  its  practical  side.  The  results  herein  reported 
should  for  the  most  part  be  regarded  as  tentative  and  suggestive  rather  than  con- 
clusive. Further  experiments  may  modify  them,  and  experience  alone  can  show 
how  far  they  will  be  useful  in  actual  practice.  The  work  of  the  stations  must  not 
be  depended  upon  to  produce  ** rules  for  farming."  How  to  apply  the  results  of 
experiments  to  his  own  conditions  will  ever  remain  the  problem  of  the  individual 
fanner. — A.  C.  True,  Director,  Office  of  Experiment  Stations. 
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EXPERIMENT  STATION  WORK.- 


IMPEOYING  THE  GONYENIENGE   AND   COMFORT   OF   THE   FARM 

HOME.^ 

The  question  of  sanitary  appliances  and  other  conveniences  for 
the  farm  home  has  been  discussed  in  a  Farmers'  Bulletin  recently 
published  by  this  Department/  Preparation  of  vegetables  for  the 
table,  making  of  jams  and  preserves,  and  various  problems  concerned 
with  the  nutritive  value  of  food  and  its  reference  to  dietetics  have  also 
been  discussed  in  Farmers'  Bulletins.** 

A  number  of  the  agricultural  colleges  and  experiment  stations  have 
studied  questions  which  have  a  direct  bearing  on  the  convenience 
and  comfort  of  the  farm  home,  such  work  in  the  agricultural  colleges 
usually  being  done  in  the  home  economics  department.  Dr.  Edna  D. 
Day,  who  has  charge  of  such  a  department  at  the  Missouri  Agricul- 
tural College,  has  recently  discussed  the  need  for  convenience  in  the 
construction  of  the  farm  home,  the  value  of  labor-saving  devices,  and 
related  questions. 

PLANNING  THE  HOME. 

In  this  connection  she  notes  that  in  planning  a  home  it  is  essential 
that  the  rooms  should  be  located  with  a  view  to  convenience  in  carry- 
ing on  household  tasks.  ^^  Be  very  carefid  in  making  the  plans 
that  you  put  more  money  into  convenience  than  you  do  into  size. 
Many  a  prosperous  farmer,  on  rebuilding  his  home,  has  felt  rich 
enough  to  make  a  house  so  large  that  his  wife  has  not  yet  f oimd  time 
enough  for  its  proper  care.  Not  only  are  there  more  square  feet  of 
floor  to  be  swept,  but  the  steps  necessary  to  do  the  ordinary  routine 
work  of  the  house  have  been  multiplied  many  times." 

«A  progress  record  of  experimental  inquiries,  published  without  assumption  of 
responsibility  by  the  Department  for  the  correctness  of  the  facts  and  conclusions 
reported  by  the  stations. 

fe  Compiled  from  Ann.  Rpt.  Mo.  Bd.  Agr.,  39  (1906),  p.  101;  Boston  Cooking  School 
Mag.,  12  (1907),  p.  240;  Cornell  Reading  Course  for  Fanners*  Wives,  3.  ser.,  1905,  No.  14. 

cU.  S.  Dept.  Agr.,  Farmers'  Bui.  270. 

dV.  S.  Dept.  Agr.,  Farmers'  Buls.  34,  74,  85,  93,  112,  121,  128,  142,  182,  203,  234, 
249,  256,  293,  295,  and  298. 
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In  earlier  times  the  farmhouse  kitchen,  commonly  the  largest 
room  in  the  house  and  usually  a  pleasant,  homelike  room,  often 
served  &,s  a  dining  room  and  living  room  as  well,  and  one  or  more  of 
the  bedrooms  were  on  the  same  floor  as  the  kitchen.  This  meant  a 
saving  of  time,  since  the  housewife  had  fewer  rooms  to  care  for  and 
fewer  steps  to  take  than  is  the  case  in  the  more  modem  farmhouse 
with  a  separate  dining  room  and  Uving  room  and  with  sleeping 
rooms  in  the  second  story.  The  more  modem  house  undoubtedly 
has  its  advantages  and  is  in  accord  with  present-day  standards  of 
living,  but  such  an  extension  of  space  should  be  counterbalanced  by 
convenience  of  arrangement,  the  use  of  labor-saving  devices,  and  all 
possible  household  conveniences. 

As  Professor  Day  points  out,  the  proper  location  of  the  kitchen  and 
dining  room,  the  china  closet,  the  kitchen  sink,  stove,  and  work 
table  means  a  saving  of  very  many  unnecessary  steps  and  much  use- 
less labor.  If  food  must  be  kept  in  the  cellar  in  summer  time  a  dumb 
waiter  with  two  or  three  shelves  running  from  the  kitchen  to  the  cellar 
is  well  worth  its  cost.  Of  course,  an  ice  box  on  the  ground  floor 
would  avoid  the  necessity  for  keeping  food  cool  in  the  cellar.  If 
an  ice  box  is  used  it  should  be  so  located  that  it  can  be  conveniently 
filled  with  ice  and  yet  be  near  the  kitchen.  Convenient  cellar  stairs 
are  much  less  common  than  they  should  be,  and  their  location, 
lighting,  etc.,  are  questions  which  should  always  be  taken  into  con- 
sideration in  house  construction. 

For  use  in  cold  weather  ^' there  should  be  a  pantry  on  the  ground 
floor  in  which  the  food  is  kept,  and  this  pantry  should  be  within 
walking  distance  of  the  dining  room  and  kitchen.  If  this  is  not 
possible,  a  box  can  be  turned  on  its  side  and  fastened  just  outside  the 
kitchen  window  and  the  food  kept  in  it.'' 

If  your  liouse  has  been  built  without  care  to  step  saving  in  the  position  of  dining 
tal)k^,  sinks,  and  cupboards,  a  small  table  on  rollers,  especially  if  its  capacity  is  in- 
creased by  a  lower  shelf,  will  be  found  a  great  convenience.  It  can  be  used  to  advan- 
tage in  sett  ing  and  clearing  the  table.  It  is  also  helpful  to  have  near  the  sink  when  the 
dishes  are  washed.  They  can  be  put  on  it  and  the  table  then  moved  to  the  china  closet 
and  emptied.  Many  a  woman  who  is  now  tired  of  an  evening  would  be  fresh  if  she 
U8(mI  [a  wheeled  table  like  this  and]  a  high  stool  at  the  sink  and  work  table. 

A  recent  wTiter  who  discusses  the  construction  and  arrangement 
of  a  liouse  that  may  be  conveniently  cared  for  by  the  housewife 
herself  insists  that  the  rooms  ^'in  wliich  daily  work  is  done  must  be 
centrally  located.  Bring  the  living  room  near  the  kitchen  and  your 
own  bedroom  as  close  to  both  as  possible. ^^  If  a  dining  room  is 
considered  essential  it  must  be  conveniently  located,  but  the  use  of 
the  living  room  as  a  dining  room  in  winter  and  a  screened  porch  for 
this  purpose  in  summer  is  spoken  of  as  an  alternative. 

A  cart  with  compartments  and  mounted  on  small  wheels  is  men- 
tioned as  a  labor  saver  in  the  preparation  and  serving  of  meals.     As 
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n  essential,  hot  water  for  bath  and  kitchen  use  in  summer  au 
winter  is  insisted  upon  as  well  as  few  rooms  to  take  care  of,  all  tt 
ooms  being  large  except  the  kitchen,  for  within  reasonable  limits  tl: 
mailer  the  kitchen  the  fewer  the  steps  which  will  be  taken  in  tl 
:itchen  work. 

The  model  kitchen  has  four  windows.  One  whole  side  of  the  room  is  lined  with  cu 
toards,  some  with  glass  doors,  others  of  solid  wood;  beneath  are  drawers  and  flour  bir 
?he  ♦  *  *  range  stands  conveniently  near  the  work  table,  and  there  is  also  a  larj 
nameled  sink  with  draining  board.  Between  the  large  screened-in  porch  and  tl 
:itchen  is  placed  the  refrigerator,  being  filled  with  ice  from  the  outside.  The  refrigc 
.tor  doors  open  into  the  kitchen.  Many  times  a  day  the  cold  storage  has  to  be  gone  t 
ind  this  is  an  important  matter,  to  have  it  right  at  hand.  You  will  find  that  there 
lot  any  more  ice  consumed  in  a  summer  than  if  the  ice  chest  was  in  the  cellar.  Wl 
hould  steps  be  multiplied  in  going  to  it?  The  kitchen  in  the  labor-saving  plann< 
louse  is  small.  The  more  articles  you  can  reach  with  fewest  steps,  the  lighter  yo 
?ork  will  be.  *  *  *  A  narrow  kitchen  is  a  great  labor  saver.  One  does  not  reali: 
his  until  she  prepares  a  meal  in  the  large  square  old-fashioned  kitchen;  the  extra  ste; 
ount  as  miles  in  a  day. 

USE   OF   LABOR-SAVING  APPLIANCES. 

The  general  use  of  the  sewing  machine  has  saved  the  farmer^s  Mdi 
nd  other  housekeepers  unnumbered  hours  of  labor,  and  in  the  san 
ray  the  general  use  of  the  proper  kitchen  conveniences  will  pro\ 
qually  advantageous.  It  is  just  as  important  to  supply  the  farmer 
rife  with  carpet  sweeper,  washing  machine,  bread  mixer,  and  oth< 
ibor-saving  devices,  and  with  sharp  knives,  egg  beaters,  measurin 
ups,  and  other  kitchen  conveniences  as  it  is  to  use  separators  i 
he  dairy  or  other  modern  appliances  in  general  farm  work. 

In  a  siunmary  of  data  prepared  for  farmers'  wives  in  connectic 
nth  the  extension  work  of  the  New  York  Agricultiu'al  College  an 
Experiment  Station,  the  need  for  kitchen  conveniences  is  insistc 
ipon.  ''A  clerk  does  not  like  a  poor  pen,  a  typewriter  a  poor  mi 
hine,  nor  a  carpenter  a  poor  saw.     So  the  expeditious  cook  objec 

0  poor  cooking  utensils.  They  are  a  bar  to  progress,  a  menace  1 
-he  success  of  her  enterprise,  and  a  serious  temptation  to  her  serenit 
)f  temper.     Stirring  cake  with  a  small,  frail  spoon,  beating  eggs  wit 

1  loose-jointed  egg  beater,  as  well  as  many  other  crippling  processe 
ihould  not  be  her  lot  to  endure.^'  As  the  writer  quoted  points  ou 
he  needed  utensils  cost  money,  but  so  do  all  labor-saving  and  usefi 
levices,  and  it  is  fitting  to  ask  whether  the  labor-saving  devices  i 
;he  house  have  kept  pace  with  those  piurchased  for  use  in  the  bam  < 
ields.  If  the  farmer's  wife  and  daughters  can  economize  in  time  an 
energy  required  for  household  tasks  they  will  have  leisure  for  oth< 
luties  and  pleasures  and  for  rest  and  recreation. 
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POOD.  1^"^ 

Rational  living  on  the  iArm  or  in  any  other  community  presup-  ■■:i'i 
poses  a  reasonable  variety  of  well-cooked  foods  of  good  quality  with  jrre 
the  various  sorts  in  suitable  proportion.  In  many  homes  the  house-  \r^i 
keeping  is  needlessly  complicated  and  the  result  obtained  is  out  of 
proportion  to  the  labor  expended.  In  other  homes,  particularly 
where  the  variety  of  easily  obtainable  foods  is  limited  and  the  proper 
preparation  of  foods  is  not  given  due  attention,  the  diet  is  too  monot- 
onous to  be  satisfactory  or  is  so  prepared  that  it  is  not  well  suited  to 
the  family  needs.  The  question  of  lessening  household  labor  by 
avoiding  unnecessarily  elaborate  dishes  and  meals  is  discussed  in  the 
Cornell  Agricultural  College  and  Experiment  Station  publication 
referred  to. 

Ill  our  own  country  the  difference  between  the  present  table  and  that  of  the  pilgrim 
fathors  is  so  great  as  to  account  to  some  extent  for  the  present  lack  of  leisure  of  the 
hous<*wif(».  To  fish,  brown  bread,  pork  and  beans,  vegetables,  have  been  added  the 
present  salads,  ices,  elaborate  puddings,  cakes,  and  the  many  forms  of  dessert.  [Id 
the  earlier  times]  *  *  •  *  there  was  a  regular  baking  day,  when  large  quantities  of 
baked  beans,  pies,  and  bread  were  prepared. 

The  baking  day  and  the  preparation  of  large  amounts  of  food  at  one 
time,  with  the  consequent  economy  of  labor,  are  much  less  common 
than  was  once  the  case.     Changes  in  customs  and  standards  of  liv-    I 
in*:^  and  a  more  varied  food  supply  have  led  to  the  selection  of  many 
dishes  wliich  are  best  if  freshly  prepared  and  to  menus  which  are  very 
often  needlesslv  elaborate.     All  this  means  added  work  for  the  house- 
keeper.     The  careful  selection  of  food  and  the  planning  of  meals  ^-^ 
do  much  to  lessen  household  labor,  and  if  this  is  done  with  due  * 
ence  to  nutritive  value  of  foods  and  wholesome  combinar*DL' 

r 

results  wnll  oftentimes  be  more  satisfactory  than  is  at  preseni'  the  case. 

All  are  coming  to  know  that  simpler  living  is  necessary,  not  only  for  the  c  •*  '^^ 
the  housekeeper  but  for  those  who  sit  at  her  table.  Elaborate  menus  are  entires- 
possible  when  one  woman  does  all  the  work.  *  *  *  The  elaborate  meals  auu  the 
unneecssary  dishes  are  not  for  th(j  good  of  anyone.  They  interfere  with  the  beautiful 
gmcv  of  hospitality;  they  prevent  the  happiness  of  the  cook  and  the  preservation  of  her 
strength.  Simple,  wholesome  meals,  with  intelligent  cooking  and  serving,  are  a 
blessiuij;  to  any  household. 

In  homes  where  the  dfiet  is  too  monotonous  and  the  preparation  of 
food  is  not  in  accordanc  "wdth  right  standards  of  living,  the  knowledge 
of  pr()|)(»r  methods  and  ways  of  utilizing  available  food  supplies  will 
result  in  a  nmch  more  satisfactory^  diet  with  the  same  amount  of 
labor,  or  indeed  oftentimes  with  less  expenditure  of  time  and  energy. 

Commenting  on  the  lack  of  variety  in  food  noticeable  on  many  busy 
f anns  and  ways  in  wliich  it  may  be  obviated,  Professor  Day  makes  the 
following  statement:  ^'Most  farmers  have  to  depend  on  chickens  for 
the  greater  part  of  their  fresh  meat,  and  xmless  one  is  in  the  poultry 
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business  the  care  of  chickens  is  another  burden  added  to  the  house- 
hold/' The  increased  time  which  labor-saving  devices  in  the  home 
and  convenient  construction  of  the  farm  louse  make  possible  would 
give  the  farmer's  wife  time  for  her  poultry,  and  then  p>oultry  keeping 
need  not  be  a  burden.  There  should  certainly  be  no  lack  of  fresh 
vegetables  on  the  farm,  but  frequently  the  farmer  can  not  give  the 
necessary  time  to  the  kitchen  garden  and  the  farmer's  wife  is  unable 
to  find  time  for  gardening,  though  most  women  doubtless  consider 
gardening  a  recreation  rather  than  a  task.'  '^If  only  the  men  can  do 
the  first  hard  work  in  the  garden  and  see  that  the  indoor  burdens  are 
lightened,  most  women  will  welcome  the  opportunity  for  work  out  of 
doors  among  the  green  things,  and  will  be  the  better  for  it  physically." 
The  above  statements  make  it  plain  that  if  the  diet  is  out  of  har- 
mony with  rational  standards,  either  because  it  is  too  elaborate  or 
because  it  is  too  monotonous  or  unsatisfactory  in  other  ways,  it  is  pos- 
sible by  the  application  of  knowledge  now  available  to  improve  con- 
ditions and  at  the  same  time  lessen  the  housewife's  burdens. 

In  few  departments  of  home  life  has  there  been  so  much  improvement  in  the  last  one 
hundred  years  in  the  economy  of  labor  and  fuel  and  in  scientific  methods  as  in  co()ker^^ 
It  remains,  therefore,  for  the  housewife  to  take  advantage  of  the  gain  in  time  and  lalx)r 
to  study  the  kind  and  quantity  really  necessary,  and  the  best  and  simplest  way  of  pre- 
paring food,  in  order  that  she  may  have  time  at  her  disposal  for  the  other  duties  in  and 
out  of  the  home  and  io  add  to  her  own  leisure  and  means  of  self -improvement. 

HYGIENIC  CONDITIONS  AND  COMPORT. 

Professor  Day  also  calls  attention  to  the  need  of  home  conveniences 

•th  reference  to  comfort  and  hygienic  conditions.     Flies  and  other 

ehold  insects  not  only  make  work  for  the  housekeeper,  but  are 

'^  «^encies  in  the  spread  of  disease,  and  there  is  every  reason  why 

they  sho'ld  be  kept  out  of  the  house  by  screens  at  windows  and  doors. 

Muc.  may  also  be  done  to  prevent  the  breeding  of  such  insect  pests. 

4jer  drains  and  other  sanitary  conveniences  not  only  lighten  the 

nu,.»-ookeeper's  duties,  but  are  also  of  the  utmost  importance  in  the 

hygiene  of  the  home. 

The  isolated  home  needs  not  only  to  use  special  care  to  make  its  numerous  duties 
easily  done,  and  to  be  most  careful  of  all  health  conditions.  *  *  *  but  it  has  also 
special  problems  in  educative  recreation. 

'  *  Home  is  peculiarly  the  place  of  rest,  though  the  birth  >lace  of  all  industries. "  *  *  * 
The  home  has  not  kept  pace  with  the  industrial  worl  in  improving  the  methods  of 
adjusting  household  affairs.  Housework  should  Iw  carried  on  with  no  more  loss  of 
time  or  energy  than  is  involved  in  the  conduct  of  any  well-managed  ))usiness.  To  be 
independent  we  must  sacrifice  many  of  the  customs  to  which  we  cling.  The  old  order 
is  passing  away  and  the  sacredness  of  home  will  not  suffer,  but,  instead,  wo  will  have  a 
greater  development  and  more  opportunities  for  freedom  and  happiness. 

Recreation  and  amusement  are  essential  features  of  a  normal  life 
and  are  as  much  the  right  of  the  farmer's  family  as  of  those  who  live  in 
larger  communities,  to  whom  music,  art,  and  many  other  forms  of  rec^ 
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reation  involving  high  ideals  are  more  conveniently  accessible.  How- 
ever, by  means  of  books,  farmers'  institute  work,  lectures,  traveling 
schools,  clubs  for  home  study,  etc.,  much  that  is  really  best  is  within 
the  reach  of  all.  The  lightening  of  home  burdens  by  means  of  a  well- 
equii)ped  and  hygienic  house,  by  the  use  of  household  conveniences, 
and  by  the  proper  understanding  and  systematizing  of  home  work, 
means  that  the  home  maker  and  her  family  may  have  opportunity  for 
something  beside  the  daily  tasks  which  too  often  leave  neither  time 
nor  inclination  for  recreation. 

LINING   OF   DITCHES  AND  EESEEVOIES  TO  PREVENT  SEEPAOE 

LOSSES.'' 

In  a  recent  bulletin  of  the  California  Station  E.  Mead  and  B.  A. 
Etcheverry  call  attention  anew  to  the  enormous  waste  of  irrigation 
waU>r  due  to  seepage  from  ditches  and  reservoirs.  They  show  from 
general  observation  and  from  a  large  number  of  careful  measurements 
that  ^^  the  water  which  sinks  into  the  soil  from  ditches  and  reservoirs 
is  one  of  the  chief  sources  of  waste  in  irrigation.  In  gravelly  soils, 
or  where  ditches  cross  gypsum  strata,  the  losses  sometimes  amount  to 
more  than  half  the  total  flow.^'  Measurements  made  on  a  large  mim- 
ber  of  ditches  in  the  course  of  the  cooperative  irrigation  investigations 
of  the  Office  of  Experiment  Stations  and  the  California  Station  ''show 
an  average  loss  on  main  canals  of  about  1  per  cent  for  each  mile  that 
water  is  carried;  on  laterals  the  loss  amounted  to  between  11  and  12 
per  cent  per  mile;  while  on  some  California  canals  the  loss  in  a  single 
mile  was  64  per  cent.  *  *  *  Measurements  made  in  1906  on  a 
storage  reservoir  having  a  surface  of  10,000  square  feet  showed  a  seep- 
age loss  of  1,000  cubic  feet  per  day.  The  reservoir  is  filled  by  a  wind- 
mill, and  this  loss  was  10  per  cent  of  the  average  quantity  pumped 
each  (lay — a  loss  too  heavy  to  be  borne.  The  problem  of  this  reser- 
voir owner  is  the  problem  of  himdreds  of  irrigators.     *     *     * 

"The  water  which  escapes  is  often  worse  than  wasted.  It  collects 
in  the  lower  lands,  fills  the  soil,  drowTis  the  roots  of  trees  and  plants, 
brings  alkali  to  the  surface,  and  is  a  prolific  breeding  place  for  mos- 
quitoes.'' 

In  the  course  of  the  same  investigations  attempts  were  made  to 
find  practical  means  of  lining  storage  works  and  canals  and  ditches 
to  prevent  or  at  least  to  reduce  this  waste  and  consequent  loss. 
^^  From  the  results  obtained  the  conclusion  was  reached  that  on 
large*  and  costly  aqueducts  or  important  storage  works,  linings  of 
cement,  concrete,  or  asphaltum  may  be  employed  without  the  ex- 
pense being  prohibitive.^'  It  is  pointed  out,  however,  that  a  ver\^ 
large  proportion  of  the  irrigation  of  the  country  is  done  by  means 

"  Compiled  from  California  Sta.  Bui.  188. 
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smaller;  cheaper  reservoirs  and  other  works,  the  owners  of 
'  can  not  aflFord  the  expense  needed  to  line  the  reservoir  with 
e  or  asphalt  because  the  value  of  the  water  stored  will  not 
this  expense/' 

3W  of  the  fact  that  the  greater  proportion  of  the  losses  occur  on 
ditches  and  small  storage  basins,  it  is  necessary  to  find  some 

and  cheaper,  but  efficient,  lining  which  can  be  applied  by 
\  and  unskilled  laborers.     It  is  clear  that  the  general  use  of 
nethod  would  result  in  a  great  improvement  of  irrigation  prac- 
l  a  marked  increase  in  the  duty  of  water, 
lling  was  tried,  but  as  a  rule  there  was  not  sufficient  clay  in  the 

make  this  efficient.  A  natural  silting  up,  with  consequent 
ement  of  water-holding  capacity,  of  reservoirs  and  ditches 
g  muddy  water  frequently  occurs,  but  a  large  proportion  of 
Ration  water  used,  notably  that  obtained  by  pumping,  is  clear, 
refore  no  silting  results. 

le  large  number  of  available  raw  materials  promising  well  as 
nd  reservoir  lining,  cement,  clay,  and  crude  petroleum  were 
is  ditch  linings  in  the  California  experiments.  The  principal 
)f  the  test  are  given  in  brief  in  the  following  table: 

Results  of  tests  of  various  ditch  linimjs. 


Description  of  lining. 


Efficiency 
ratios. 


icrete,  3  inches  thick 

le  concrete,  3  inches  thick . 

rtar 

3§  gallons  per  square  yard 

B,  ^  inches  thick 

3  gallons  per  square  yard . 

2J  gallons  per  square  yard 

gallons  per  square  yard . . 

lining) 


7.17 
2.90 
2. 73 
2.02 
1.78 
1.50 
1.37 
1.08 
1.00 


• 

Saving. 

Expori- 
.    mental 
cost  of 
lining  per 

Actual 

cost  of 

lining  per 

square 

foot. 

square 
foot. 

Per  cent. 

Cents. 

Cents. 

86.6 

8.30 

7.50 

65.5 

8.30 

7.50 

63.3 

3.88 

3.2&-3.50 

50.4 

1.20 

1.20 

47.8 

3.90 

1.20 

38.0 

1.00 

1.00 

27.3 

.77 

.77 

7.3 

1.00 

.80 

0.0 

jable  shows  wide  variations  in  tlie  efficiencv  and  cost  of  the 
t  lining  materials. 

there  is  no  doul)t  thai  comont  concrete  is  the  most  efRcicnt  as  regards 
it  is  also  the  most  expensive,  ))eing  more  than  six  times  the  cost  of  the  heavy 
(3J  gallons  per  square  yard),  which  saves  50.4  per  cent  of  the  water  which, 
ep  were  the  ditch  not  lined.  This  saving  with  the  concrete  ditch  is  86.6 
or  one  and  three-fourths  times  as  large.  WTiere  water  is  very  valuable  there 
ibt  but  that  the  concrete  ditch  is  more  permanent  and  economical.  But 
e  water  is  not  so  scarce  and  a  little  waste  will  do  no  damage,  the  expense 
the  ditch  with  oil  may  be  justified,  while  a  more  expensive  lining  would 
cticable.     *    *    * 

iddle  lining  in  the  oxi)eriment  showed  a  saving  in  seepage  nearly  equal  to 
y  oil  lining  when  3J  gallons  of  oil  per  square  yard  was  usod,  and  a  greater 
an  the  other  oil  linings.    This  puddle  lining,  whose  thickness  was  3 J  inches, 
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would  no  doubt,  if  made  thicker,  be  more  efficient  than  any  of  the  oil  linings  as  regards 
seepage;  but  clay  puddle  when  wet  becomes  very  soft  and  will  not  resist  the  erosive 
force  of  the  flowing  water  unless  the  velocity  is  very  small.  It  will  not  prevent  the 
growth  of  weeds.  For  these  reasons  it  is  probably  not  as  efficient  for  canal  linings 
as  oil.  But  where  clay  is  plentiful  it  would  be  preferable  for  reservoir  lining.  The 
slopes  should,  however,  be  protected  against  the  erosive  action  of  the  waves  by  the 
use  of  cobblestones  or  other  protection. 

The  use  of  oil  in  lighter  quantities,  while  not  very  efficient  in  preventing  seepage, 
will  no  doubt  prevent  the  growth  of  vegetation.     *    *    * 

Cement-mortar  plaster,  so  extensively  used  in  southern  California,  showed  a  sav- 
ing in  seepage  water  of  63  per  cent.  Better  residts  were  expected,  and  it  is  probably 
safe  to  expect  a  greater  saving  where  good  work  is  done,  especially  where  the  work 
is  constructed  in  cold  weather.  This  lining  had  to  be  applied  when  the  temperature 
in  the  field  was  probably  110°  or  over.  The  cement  mortar  was  mixed  in  small 
quantity  and  quickly  applied.  As  soon  as  the  setting  had  ste^rted  the  lining  was 
sprinkled  and  covered  with  wet  canvas,  but  even  with  these  precautions  better  work 
could  be  done  in  cooler  weather. 

This  plaster,  while  very  efficient  and  economical  on  small  ditches,  would  not  be 
of  sufficient  thickness  and  strength  to  be  used  on  the  larger  canals  and  laterals  of 
larger  irrigation  systems,  where  a  thickness  of  from  2  to  4  inches  would  no  doubt  be 
successful. 

CEMENT   FIFE    FOR   SMALL  lEEIGATING   SYSTEMS  AND  OTHEE 

FTTEFOSES. « 

The  need  of  better  methods  of  using  th^  limited  water  supplies 
available  in  many  parts  of  the  irrigated  region,  as  illustrated  by  con- 
ditions in  certain  localities  in  Arizona,  is  thus  presented  by  G.  E.  P. 
Smith  in  a  bulletin  of  the  Arizona  Experiment  Station : 

Throughout  southern  Arizona  there  are  scattered  many  sparsely  settled  valleys, 
traversed  by  the  characteristic  rivers  of  the  arid  region.  These  rivers  are  normally 
dry  beds  of  sand,  but  at  intervals  they  carry  great  floods  of  water.  In  most  cases  the 
soil,  both  of  the  bottom  lands  and  the  adjoining  mesas,  is  fertile  and  easily  cultivated, 
climatic  and  other  conditions  are  goo<l,  and  the  markets  are  excellent.  The  water 
supply,  however,  is  so  slightly  <leYel()i)ed  that  agriculture  is  a  very  precarious  busi- 
ness. Winter  crops  are  sown  with  a  large  element  of  doubt  as  to  whether  harvests 
will  be  reai>ed,  and  through  the  summer  much  of  the  same  land  is  not  utilized  at  all, 
while  adjacent  areas  of  great  productive  capacity  are  still  wastes  of  mesquite  and 
catclaw.  The  water  supply  already  developed  in  these  valleys  is  largely  derived 
from  small  ditches  heading  in  the  sandy  river  l)ed8.  A  few  pumping  plants  have 
been  installed  in  favored  localities. 

While  the  area  of  irrigated  land  is  being  rapidly  extended  throughout  the  West, 
and  many  monumental  enterprises  are  being  developed,  yet  the  smaller  valleys 
above  Referred  to  seem  to  have  been  neglected  and  very  little  change  has  been  wrought 
since  their  occupation  l)egan. 

Without  asserting  that  there  are  unlimited,  or  even  abundant,  water  supplies  for 
these  valleys,  yet  it  is  demonstrably  true  that  their  cultivation  can  be  very  greatly 
extended,  not  only  by  largely  increasing  the  water  supply,  but  also  by  the  adoption  of 
modern  methcKls  in  the  development,  distril)ution,  and  use  of  irrigating  streams.  At 
prestmt  the  settlers  are  confronted  with  the  many  problems  relating  to  such  improved 
meth(Hls.     The  mountains  must  be  surveyed  for  reservoir  sites,  the  valley  gravels 
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must  be  explored  and  studied  to  locate  and  secure  the  water  which  they  can  yield, 
pumping  plants  must  be  more  intelligently  designed,  for  great  economics  are  possible 
in  their  design  and  operation,  the  wat^r  must  be  saved  from  loss  by  seepage  and 
evaporation  in  ditches,  and  the  ground  must  be  so  mulched  and  cultivated  as  to 
conserve  the  water  after  it  has  been  applied  to  the  fields.  It  is  no  extravagance  to 
say  that  by  careful  methods  the  present  very  low  duty  of  water  in  these  valleys  can 
be  more  than  doubled. 

One  of  the  most  experienced  irrigation  engineers «  in  the  West  has  recently  stated 
that,  of  the  millions  of  dollars  spent  annually  by  our  irrigated  districts  for  water  and 
for  applying  it  to  cultivated  crops,  fully  70  per  cent  of  the  money  is  wasted.  What 
an  opportunity  is  thus  offered  for  investigation.  WTiat  an  argument  for  the  introduc- 
tion of  methods  that  may  result  in  utilizing  a  part  of  that  70  per  cent  which  at  present 
is  not  put  to  any  beneficial  use.  It  seems  imperative  that  agricultural  interests  should 
join  in  a  campaign  for  a  higher  duty  of  water.  The  main  purpose  of  this  bulletin  is 
to  discuss  one  phase  of  this  campaign,  namely,  greater  efficiency  in  transmission  and 
distributing  systems. 

The  same  authority  quoted  alx>ve  states  that  as  a  rule  cultivated  fields  do  not 
receive  more  than  06  gallons  out  of  every  100  gallons  of  water  which  pass  through  the 
upper  headgates,  the  rest  being  lost  by  seepage  and  evaporation.  In  Arizona  the 
river  beds  and  banks  are  usually  of  very  porous  sand  and  the  ditches  leading  through 
these  deposits  suffer  great  loss  of  Water.  Occasionally  the  extreme  case  occurs  in 
which  the  entire  flow  is  thus  lost.     *    *    * 

In  seeking  a  remedy  it  is  to  be  observed  that  seepage  losses  can  be  stopped  by 
proper  lining  for  ditches,  while  both  seepage  and  evaporation  are  prevented  by  closed 
conduits.  The  materials  available  for  these  purposes  are  wood,  cement,  and  clay. 
All  have  been  employed  in  various  parts  of  the  West.  The  only  one  tried  so  far  in 
southern  Arizona  has  been  wood;  but  its  short  life  and  the  warping  and  leaking 
which  it  undergoes,  together  with  high  cost,  unfit  it  for  use  in  ditches.  Cement  pipe 
for  small  ditches  and  cement  lining  for  large  ones  are  from  every  point  of  view  to 
be  recommended.  Clay  tile  lacks  strength,  and  since  at  present  it  is  subject  to  long 
freight  hauls,  its  cost  is  very  much  greater  than  that  of  cement  pipe.  The  latter  is 
composed  largely  of  sand  and  gravel  found  in  the  vicinity  of  the  ditches  and  only  the 
cement  ingredient  is  subject  to  a  freight  charge. 

There  are  other  advantages  in  piping  ditch  waters  besides  the  prevention  of  seepage 
and  evaporation.  The  maintenance  of  open  ditches  is  very  difficult.  Under  the  sub- 
tropical skies  of  Arizona  weeds  and  alga?  grow  rankly  and  unless  removed  at  frequent 
intervals  they  soon  obstruct  and  diminish  the  flow.  The  Flowing  Wells  ditch  near 
Tucson  costs  $80  per  mile  \)er  year  for  cleaning  alone.  Furthermore,  gophers  perfo- 
rate the  ditch  banks  and  cause  the  waste  of  rivulets  for  days  or  even  weeks  before  the 
holes  are  discovered.  Sometimes  the  holes  enlarge  and  the  ditch  bank  breaks,  with 
consequent  loss  of  the  entire  stream.  The  maintenance  of  cement  pipe  lines  should 
be  very  slight. 

To  determine  the  practicability  of  making  cement  pipes  and  the 
best  mixtures  and  motliods  to  be  used,  Professor  Smith  established 
a  small  plant  and  made  six  different  lots  of  15-inch  pipe,  ''this  size 
being  of  such  capacity  as  to  adapt  it  to  many  streams  belonging  to 
individuals  or  small  companies  of  ranchers. '^  Using  a  very  lean 
mixture  of  cement,  lime  paste,  and  sand,  the  paste  being  thinned 
to  a  consistency  that  permitted  it  to  mix  thoroughly  with  the  sand, 
for  the  body  of  the  pipes,  and  a  mixture  of  1  part  cement  and  3  parts 
sand  for  the  bell  ends,  very  satisfactory  results  were  ol)tained. 


o  Samuel  Fortier,  Irrig.  Age,  21  (1906),  p.  378. 
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The  method  of  molding  is  described  in  detail.  Several  molding 
forms  are  on  the  market  and  can  be  rented  by  paying  a  small  roy- 
alty. The  molding  outfit  used  in  the  experiments  described  con- 
tained molds  for  both  bevel  and  tongue,  and  bell  and  spigot  joints, 
and  cost. $60.  ''It  could  be  made  ample  for  continuous  operation 
at  40  tile  per  day  for  $75  more.'' 

The  results  of  accurate  observations  on  the  cost  of  cement-sand 
and  cement-lime-sand  pipe  are  recorded  in  the  following  table: 

Cost  per  2 -foot  length  of  15-inch  pipe.. 


Cement-      Cement- 
sand.      >  lime-sand. 


Cement  at  $4.50  per  barrel , 

Cement,  hauling  7  miles 

Lime  at  $13  per  ton,  delivered 

Sand .  no  charge 

Water,  no  charge 

Lal)or:  Foreman,  $2  per  day;  2  laborers  at  *I.2.5  per  day 
Wash  of  neat  cement * 


10.563 
.035 


10.375 
.023 
.058 


,112 
OtiO 


112 


Cost  iH'r  2-foot  h'ligth .  770 

Cost  pt^r  11  near  foot .  385 

Cost  ix'r  mile ,    2,032. 80 


.o«i8 
2S4 
1,499.52 


^^Being  made  in  close  proximity  to  the  river  sand  and  within  20 
feet  of  an  irrigating  ditch,  no  allowance  is  itiade  for  sand  or  water- 
[The]  figures  arc  based  on  Tucson  prices  during  April,  1907,  and 
must  be  modified  to  conform  to  the  local  prices  at  points  where 
cement  pipe  lines  are  contemplated.  *  *  *  jjj  gome  cases  a 
considerable  allowance  should  be  made  in  the  estimate  for  sand.'* 

Observations  on  the  ccmstruction  of  a  redwood  flume  built  in  the 
same  vicinity  and  at  the  same  time  as  the  cement  pipe  show  that 
the  cost  of  a  flume  of  capacity  (12  by  16  inches)  equal  to  that  of 
15-inch  pipe  would  be  25  per  cent  greater  than  the  cement-sand 
pipe  and  70  per  cent  greater  than  the  cement-lime  pipe,  the  diff'er- 
encos  amounting  to  S528  and  $1,061  per  mile,  respectively.  It  must 
bo  borno  in  mind,  too,  that  the  chief  advantages  of  the  cement  pipe 
are  greater  permanence  and  less  loss  of  water  by  leakage.  ' 

The  comparative  merits  of  such  pipe,  clay  tile,  and  concrete,  crude 
oil,  asphaltum,  and  ])ud(lle(l  clay  are  discussed,  the  cement  pipe 
l)eing  considered  to  possess  decided  superiority  in  many  respects,, 
particularly  for  the  local  conditions.  The  cement  pipes  are  also 
shown  to  have  a  variety  of  other  important  uses. 

The  following  exam])le  of  the  financial  advantage  of  piping  water 
in  Arizona  (and  similar  (conditions  are  not  uncommon  elsewhere  in 
the  arid  region")  is  cited: 

in  a  ((Tlain  ditch  carrying'  al)oiit  100  minor's  iiichoa  through  sandy  deposits,  the 
loss  of  waUT  |)<»r  mile  cxcrods  10  jxt  cpiit.  say  10  miiUT's  inches,  capable  of  irrigating 
ail  additional  lU)  acres  on  tin*  ranch,  which  vvonld  yield  a  net  profit,  estimated  at 
$30  per  acn*  in  alfalfa,  of  J?900  per  year.    This  water  could  be  carried  in  a  15-inch 
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pipe  lin^  costing  $2,500  laid,  the  interest  on  which  at  8  per  cent  would  be  |200.  The 
maintenance  of  the  pipe  should  be  very  much  less  than  that  of  the  open  ditch;  the 
frequent  cleaning  of  the  weeds  and  alg»  would  be  entirely  criminated.  The  net 
profit  resulting  from  the  pipe  line  would  therefore  be  $700  per  annum. 

POLLINATION  OF  FOEGED  TOMATOES .« 

It  is  well  known  that  greenhouse  tomatoes  do  not  set  fruit  freely 
during  the  midwinter  season.  The  only  satisfactory  method  for 
correcting  this  trouble  is  to  fertilize  the  blossoms  by  hand.  A 
description  of  this  method,  together  with  a  discussion  of  the  condi- 
tions favorable  for  pollinating,  is  given  in  a  Farmers'  Bulletin  on 
** Tomatoes''  of  this  Department.''  It  is  here  desired  to  emphasize 
the  importance  of  pollinating  carefully  and  thoroughly.  In  house- 
grown  tomatoes  there  is  often  a  considerable  percentage  of  one- 
sided fruit  and  of  small  fruit,  which  greatly  detracts  from  the  value 
of  the  crop.  The  general  inferiority  in  size  of  winter-grown  toma- 
toes can  undoubtedly  be  attributed  to  the  comparatively  short 
periods  of  sunshine  during  that  season  of  the  year.  On  the  other 
hand,  the  results  of  station  investigations  along  this  line  show  that 
imperfect  pollination  is  an  important  cause  of  one-sided  and  small 
fruits.  While  working  at  the  Cornell  Station,  W.  M.  Mimson  found 
that  the  amount  of  pollen  used  may  have  an  important  bearing  in 
determining  the  form  and  size  of  the  fruit. 

In  the  winter  of  1890-91,  while  crossing  tomatoes,  two  stigmas  in  the  same  cluster 
of  flowers  were  given  different  amounts  of  pollen.  The  first  was  given  a  very  small 
amount — 10  to  20  grains — on  one  side  of  the  stigma;  the  other  was  given  an  excess 
of  pollen,  the  stigma  being  well  smeared.  The  effect  on  the  form  and  size  of  the 
fruit  was  very  marked.  The  fruit  receiving  the  large  amount  of  pollen  was  of  nor- 
mal size  and  nearly  symmetrical  in  form,  while  the  other  was  small  and  deformed. 
The  larger  fruit  produced  an  abundance  of  seeds  and  all  of  the  cells  were  well  devel- 
oped; the  smaller  developed  seeds  on  one  aide  only,  while  the  other  side  waa  nearly 
solid. 

The  experiments  were  repeated  several  times  during  the  following 
winter,  and  similar  results  were  obtained,  both  when  ** the. flower 
nearest  the  base  of  the  cluster  received  an  excess  of  pollen,  while 
the  other  received  a  very  small  quantity  on  one  side  of  the  stigma" 
and  when  ^'the  flower  at  the  base  received  the  small  amount  of  pol- 
len, while  the  other  was  given  an  excess,^'  thus  indicating  that  the 
relative  position  of  the  flower  had  no  influence  in  determining  this 
point. 

No  conclusion  was  reached  by  Munson  as  to  the  exact  number  of 
pollen  grains  necessary  to  insure  proper  fertilization,  but  in  no  case 
was  fruit  secured  ''when  all  pollen  was  excluded,  and  in  every  case 

oCompiled  from  Maine  SUi.  Rpt.  1892,  pp.  48-51;  Indiana  Sta.  Rpt.  1904,  p.  17; 
Michigan  Sta.  Spec.  Hul.  39;  Now  York  Cornell  Sta.  Bui.  28. 
&U.  S.  Dept.  Agr.,  Farmers'  lUil.  220. 
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the  size  of  the  fruit  was  in  direct  proportion  to  the  amount  of  the 
pollen  used." 

Experiments  with  greenhouse  tomatoes,  recently  reported  from  the 
Michigan  Station  by  S.  W.  Fletcher  and  O.  I.  Gregg,  not  only  con- 
firm the  results  secured  by  Munson,  but  also  appear  to  show,  as  indi- 
cated by  earlier  experiments  by  J.  Troop  of  the  Indiana  Station,  that 
there  is  no  decided  advantage  to  be  gained  by  the  cross  pollination 
of  varieties  as  compared  with  self-pollination.     Six  varieties  of  toma- 
toes were  included  in  these  experiments,  viz:  Ignotum,  Stirling  Cas- 
tle, Earliana,  Best-of-All,  Lorillard,  and  Frogmore.     **Four  plants  of 
each  variety  were  used     *     *     *     to  determine  the  effect  of  using 
varying  amounts  of  pollen.     All  the  flowers  on  one  plant  of  each 
variety  were  emasculated  and  pollinated  on  one  side  of  the  stigma 
only.     These  invariably  produced  lop-sided  and  small  fruits.     All 
the  flowers  of  one  plant  of  each  variety  were  pollinated  with  from 
one  to  five  pollen  grains.     These  produced  very  small,  solid  fruits, 
with  an  average  weight  of  but  34  grams  (about  1  ounce)  and  having 
no  seeds,  or  but  one  or  two.     All  of  the  flowers  on  one  plant  of  each 
variety  were  pollinated  with  a  large  amount  of  pollen,  spread  all  over 
the  stigma.     These  produced  fruits  that  were  smoother  and  aver- 
aged 12  grams  heavier  than  fruits  produced  from  flowers  that  had 
but  a  small  amount  of  pollen  applied  all  over  the  stigma."     The 
conclusions  deduced  from  this  work  are  that  '^when  pollen  falls  upon 
one  side  of  the  stigma  only,  a  one-sided  tomato  always  results.     The 
larger  the  stigma  the  greater  the  irregularity.     The  amount  of  pol- 
len applied  to  the  stigma  determines  to  a  great  extent  the  size  and 
smoothness  of  the  tomato;    but  after  applying  a  certain  amount  of 
pollen  no  further  increase  in  size  or  weight  results  by  applying  more. 
The  snuill,  irregular  tomatoes  grown  under  glass  are  caused  largely 
by  insiillicient  pollination." 

With  the  view  of  throwing  some  light  on  the  relative  value  of 
cross  and  self  pollination,  "the  l)l()ss()ms  on  four  plants  of  each  vari- 
ety were  self-polHnated,  and  the  blossoms  of  eight  plants  of  each 
variety  were  cross  pollinated  with  two  other  varieties.  All  set  fruit 
equally  well.  The  265  fruits  produced  from  self-pollination  on  all 
six  varieties  had  an  average  weight  of  77.3  grams.  The  534  fruits 
produced  from  cross  pollination  on  all  six  varieties  had  an  average 
weight  of  79.1  grams,"  from  which  it  will  be  seen  that  there  was  prac- 
tically no  gain  in  the  total  number  of  cross  pollinated  fruits  secured, 
and  hut  a  slight  (linVrence  in  the  weight  of  the  individual  fruits  in 
favor  of  cross  pollination. 

Although  it  does  not  appear  necessary  to  raise  several  varieties 

for  th(^  purpose  of  cross  pollination,  there  is  no  harm  in  alternating 

such  varieties  as  are  grown,  and  in  some  cases  a  possible  benefit  may 

be  obtained,  such  as  a  slight  increase  in  the  average  weight  of  the 

it. 
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All  of  the  experiments,  however,  do  show  most  conclusively  that 
the  setting  of  a  good  crop  of  smooth,  heavy  fruit  depends  very 
largely  upon  the  care  taken  in  distributing  the  pollen,  especially 
during  the  cloudy  weather  which  is  likely  to  be  of  frequent  occur- 
rence in  midwinter. 

INGEEASING  THE  PEODTIGTIYENESS  OF  COEIT .» 

The  production  of  every  crop  is  influenced  by  many  different 
factors,  and  in  so  far  as  these  are  under  control  the  yield  may  be 
increased  and  the  fertility  of  the  land  maintained  or  improved.  It 
is  necessary,  therefore,  to  take  all  the  different  factors  into  considera- 
tion to  reach  the  maximum  production.  In  a  recent  bulletin  of  the 
Kansas  Experiment  Station,  Professors  Ten  Eyck  and  Shoesmith 
describe  the  results  of  a  series  of  expermients  with  com  carried  on 
for  four  years,  in  which  the  more  important  factors  entering  into  the 
production  of  larger  and  more  profitable  crops  were  taken  into 
account. 

VARIETIES. 

During  the  period  of  the  experiments  112  varieties  of  com  were 
planted  for  trial  and  comparison.  The  methods  of  cultivation  for 
the  last  three  years  of  the  variety  test  are  described.  In  1904  the 
land  was  disked  twice  from  March  10  to  15  for  the  purpose  of  con- 
serving the  soil  moisture,  and  a  second  disking  was  given  April  29 
to  May  2,  just  prior  to  listing  the  corn  in  furrows  about  5  inches  deep, 
with  the  rows  3 J  feet  apart  and  the  kernels  16  inches  apart  in  the 
row.  For  the  test  in  1905  the  land  was  plowed  November  24  to 
December  10,  harrowed  March  29  and  again  April  10,  and  the  com 
planted  with  a  planter  on  April  28  and  29  at  the  same  distances  used 
in  1904.  In  1906  the  varieties  were  planted  after  winter  wheat, 
followed  by  rape  in  the  stubble  after  harvest,  which  was  plowed 
under  when  about  16  inches  high  near  the  middle  of  October.  The 
land  was  disked  soon  after  plowing  and  was  harrowed  twice  in  the 
spring  before  planting.  The  corn  was  planted  May  2  to  4  in  the 
same  manner  as  the  year  before. 

Of  all  the  varieties  tested  Ilildreth,  Kansas  Sunflower,  McAuley, 
Forsythe  Favorite,  Golden  Row,  Hammett,  Leaming,  U.  S.  P.  B. 
Selection  No.  77,  Hogue  Yellow  Dent,  Sander  Improved,  White 
Salamander,  Red  Cob  White  Dent,  White  Injun,  Legal  Tender, 
Warner,  Mammoth  Golden  Yellow,  Dyche,  Meinhardt,  and  Hiawatha 
Yellow  Dent  were  superior  in  productiveness.  The  ten  most  pro- 
ductive varieties  in  the  three  years,  1904-1906,  ranged  in  average 
yield  from  57.81  to  61.25  bushels,  and  the  ten  highest  for  the  four 
years  from  58.05  to  65.21  bushels  per  acre.     In  1905  the  75  different 

a  Compiled  from  Kansas  Sta.  Bui.  147. 
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varieties  tested  matured  in  121  to  143  days,  the  average  period  being 
129  days.  Of  35  varieties  grown  for  four  years  the  16  which  required 
126  days  or  less  to  mature  gave  an  average  yield  of  61.45  bushels, 
while  the  rows  requiring  127  or  more  days  yielded  on  an  average  64.94 
bushels  per  acre. 

White  Injun,  which  held  the  highest  3-year  record,  is  a  red-cobbed 
white  dent  and  a  selection  from  Red  Injun  No.  81,  originally  selected 
by  the  station  for  breeding  on  account  of  its  deep  kernels  and  well- 
filled  butts  and  tips.     Red  Cob  White  Dent,  a  hardy  variety  of  me- 
dium growth  and  maturity  and  fairly  imiform  type,  is  considered 
valuable  for  general  planting.     McAuley,  which  also  ranked  high  as 
a  good  yielder,  is  a  white  dent  of  fairly  uniform  type  resembling 
Boone  County  White.     It  is  described  as  medium  late  in  maturing, 
of  vigorous  growth,  hardy,  and  well  suited  to  bottom  land  or  fertile 
upland.     Golden  Row  and  Hogue  Yellow  Dent,  received  from  the 
Nebraska  Experiment  Station,  appeared  to  be  well  adapted  to  the 
northern  part  of  the  State. 

The  results  of  the  variety  tests  also  showed  that  Kansas-grown 
corn  is  better  adapted  to  Kansas  than  seed  com  from  other  States, 
although  pure  bred  and  highly  productive.  It  is  recommended  that 
the  varieties  generally  grown  within  the  State  be  more  extensively 
tested  and  improved  and  that  some  of  the  best  varieties  from  other 
States  bo  thoroughly  adapted  to  the  conditions  prevailing  in  Kansas 
before  their  general  dissemination." 

MOISTURE  CONTENT. 

After  husking,  the  percentage  of  moisture  in  the  different  varieties 
of  com  was  determined  by  dr^ang  the  kernels  and  cobs  separately 
in  an  oven  at  110°  C.  In  1904  the  moisture  content  in  the  ear  com 
ranged  from  11.90  to  29.02  per  cent,  in  1905  from  11.66  to  21.86  per 
cent,  and  in  1906  from  10.73  to  19.43  per  cent.  The  data  secured 
arc  taken  as  indicating  that  under  Kansas  conditions  well-cured  ear 
corn  put  into  the  crib  in  the  fall  ''ontains  on  an  average  about  15  per 
cent  of  moisture. 

METHODS  OF  CULTUBE. 

A  comparison  of  difTorcnt  methods  of  preparing  land  for  com  was 
begun  in  1903.  Pearly  in  April  one  plat  of  com  stubble  land  was 
double  disked,  another  double  disked  and  harrowed,  a  third  listed  in 
furrows  31  feet  apart,  a  fourth  plowed  and  harrowed  after  plowing, 
and  a  fifth  received  no  tn^atment.  Early  in  May  all  plats  were 
planted  with  a  lister.  On  plat  3  the  ridges  were  split  at  planting 
time,  the  com  being  planted  in  the  newly  listed  fmnrowB.  In  1904 
and  1905  several  additional  treatments  were  introduced.     Que  plat 

«  Soo  also  U.  S.  Dept.  Agr.,  Farmers'  Bui.  244,  p.  7. 
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was  plowed  6  to  8  inches  deep,  another  3  to  4  inches  deep,  and  both 
were  planted  with  the  surface  planter.  In  another  set  of  plats  the 
first  was  plowed  and  planted  with  a  lister,  the  second  was  Usted 
early  and  the  com  planted  in  the  same  furrows,  arid  the  third  was 
treated  the  same  as  plat  3,  described  above.  These  different  treat- 
ments were  always  given  as  soon  as  the  soil  was  in  condition  for 
cultivation.  The  results  of  these  different  methods  of  preparing 
the  seed  bed  showed  that  listing  early  in  the  spring  and  splitting 
the  ridges  at  planting  time  gave  an  increase  in  yield  of  5.02  bushels 
per  acre  over  land  receiving  no  early  treatment.  No  difference  in 
the  average  yield  apparently  due  to  other  early  treatment  •  was 
observed.  During  the  four  seasons  siurface  planting  yielded  on  an 
average  6.65  bushels  more  com  and  469  pounds  more  stover  per 
acre  than  listing. 

In  a  single  trial  in  1905  surface  planting  with  a  disk  furrow  opener 
attachment  yielded  53.24  bushels,  ordinary  surface  planting  51.94, 
and  listing  48.33  bushels  per  acre.  The  furrow  opener  is  a  device 
intended  to  secure  the  advantages  of  listing  com  without  all  of  its 
disadvantages.  It  was  observed  that  the  com  planted  with  the 
disk  furrow  openers  sprouted  quicker  and  made  a  more  vigorous 
early  growth  than  surface-planted  com,  and  that  it  retained  this 
advantage  throughout  the  season. 

There  is  an  advantage,  also,  in  cultivating  the  disk-furrow  planted  com  similar  to 
that  secured  by  listing,  in  that  the  weeds  in  the  row  are  more  easily  covered  and 
destroyed  bylhe  early  cultivation  than  is  the  case  with  surface-planted  com.  Also, 
there  may  be  a  similar  advantage,  as  obtained  by  listing,  in  that  the  com  roots  lie 
relatively  deeper  in  the  soil  and  are  covered  with  a  greater  depth  of  mellow  soil  at 
the  last  cultivation  when  the  com  is  laid  by.  It  is  well  to  remembier,  however,  that 
when  the  furrow  openers  are  used  it  is  necessary'  t<j  plow  the  land  and  prepare  a  good 
seed  bed  the  same  as  for  surface  planting,  and  also  that  it  requires  four  horses  to  operate 
the  com  planter  with  the  furn>w-opener  attachment. 

The  soil  moisture  determinations  made  show  without  exception 
that  listing  as  compared  with  surface  planting  favored  the  conserva- 
tion of  soil  moisture  in  the  latter  part  of  the  season.  This  result  is 
considered  as  possibly  due  to  the  larger  growth  of  surface-planted 
corn,  to  the  level  culture  given  listed  com  and  the  sUght  hilling  of  the 
surface-planted  crop,  and  to  the  last  cultivation  of  the  listed  com 
being  uniformly  deeper  than  in  the  case  of  the  surface-planted  plats. 

For  two  years  tests  were  conducted  with  planting  at  different 
dates,  and  the  average  results  show  that  planting  May  26  gave  the 
best  yields,  and  that  the  May  plantings  gave  better  results  than  the 
April  plantings. 

Cultivation  experiments  were  conducted  only  with  surface-planted 
com.  Four  cultivations  were  given  each  set^son.  One  plat  was 
cultivated  shallow  and  another  deep  throughout  the  season  and  on 
two  plats  the  first  two  cultivations  on  the  one  were  shallow  and  tl 
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last  two  deep,  while  -in  the  iitht-r  this  plan  was  reversed.  Shallow 
ouitivatitin  was  al">ut  I2  inches  an«i  «ieep  i-ultivation  about  3^  to 
4  inches  lieep.  TLt*  •si>k  ^.-uhivatiir  aniJ  the  weeder  were  also  used 
to  <'*n\v  extent  in  thex-  tv>ts.  The  average  vields  for  the  several 
seas««iis  liiii  n»»t  van"  nrich  an-i  the  results  are  taken  as  indicating 
that  the  exact  inethiMi  nf  c-uitivatini:  is  n».«t  st:i  important  as  the  con- 
liiri^ns  ..f  s*iil  an«i  >«-as«iri.  It  was  «.»lisen"e«.l.  however,  that  each 
seas-iii  the  shaiii^w  ciiitivatf.i  L-^ni  iiiatiireil  several  davs  later  than 
the  «ieep  cultivate i  r'»m.  an/:  further  that  in  case  of  the  shallow 
«.-^;ivivation  iayini:  the  cvm  l»y  was  a  'iei-ided  advantage,  the  average 
y^'wis  .if  stt'ver  Nfiiii:  the  greater  «>n  the  plats  receiving  this  treat- 
niMi.t.  The  weeiitr  }>r«»ve*i  eiit^-tive  on  nieiiow  S4.»il  when  the  weeds 
w.Tf-  >:iiaii.  h\ii  *'i\  har»i  iTD'un-i  with  lanre  weeds  it  did  not  take  the 

place  '.tf  a  g'-HMi  i;-llt:vat«.'r. 

FERTILIZERS. 

In  cv::it»ariitive  r'tTti^izrr  Te>:>  .  :;rrif.:  *>i\  in  1^K>  the  lar^st  vield. 
',♦;.»;;■;  :.-;^h»*.s  per  uriv.  w:-.--  >»-i.  ;n-:  .-n  :an«:  treated  with  13  tuns  of 
br;r!-y;-,ri  :iianv*rc  ]k'T  acre.  Tl:e  r.exi  IdiVfSt  j'ield,  40  bushels  j>er 
arr» .    A" a-  ••••laiiie'i  -n  a  p-::T  !n*a:*M:  with  oO  pounds  of  nitrate  (»( 


'■'•'»-'  ''^ •.-..^^      Thf  avt-raiTe  :»r«Hiuction  of  the  unfertilizetl 


ial:-:  Was  oo.Jl    ■■  >!:C:>  V^-T  a^T". 

ROTATIOXS. 

The  f'l!-  w:::;^  ir'.:»s  Arn-  jr-wn  in  n-tation:  \\Tieat.  wheat  fol- 
■  Vs.-  :  '•■'.-  .  '.v:)*-:!-  :■>  :-.  lat^h  •T-T-.  ■«;-.>.  ':«anev.  enimer.  flax,  mi  lift. 
>.rj:.  :::..  Karir  l-  r::.  i-Ti..  ■••r:;  !.•"..■  -At-.:  }^y  cr'W]^as  as  a  catch  cn>p, 
•  •  r:.  :'  „  wri  ':  y  ry*-  ::>  :-.  ^n'.-:':.  cr  •;.'.  >■  y  ':»oans.  and  }Knatoes.  The 
ar:-.:.j-  ::>-!::  v.--  >:•.:.  ■':.:::  k  :-.•/:.  vri-.r  •  tv.  w:4s  iin^iini  after  the  various 
'T  T  -  .-.:.  ■  *:.'  v:;:\ ■■  >  -r  :•-  :.'.'.'.  r  ■  r:..  ::V.  :  :he  object  of  this  rotation 
'.'— ■  ■=■:.:•  :  -*.  :  y  :':..  •::•■:  :*  1  :■•■:.  •:  tht-s*-  ^T«.»ps  ufKin  the  growing 
::..  T'.-  .i-r.-.  -  .r-  -:.  w  :':::..:  :*:>-  'lariTt-it  average  crop  of  com. 
'  '^  >:.• .-  :-  r  ;.  r-  .  v--  jr  a-.  :•::<  r  :^ 'Talis.  The  sei'ond  largest 
:       :'..  '7."      >  .  .-  :  • :  :.  rr  .  v%:>  :  r^ii'iceil  after  sov  beaib. 

-":.t.-.  :.:>  r  .■••m.  After  the  other 
:.  Ai.-.Tt  r:.  was  sri>">^"n  after  corn. 
:;*:•:  K:.:.r  .."m  and  s^^i^hum.  lo 
•'.  '  :  *:.:!:.  -f  com  with  potatoes 
r:.  ':<tini:  valueti  at  $20.00 
::•  r  K:.:.r  <.  -rn  second,  T»-ith  $34.46 
:•:  .  :  ::.  .::-:-  :j  .  .:  ::.:..  v.:':. 'i.-:.!".  an^:  oorn continuously 
:  ..■":.  <   '..  T.     AV-....   -":..   ;  v%r<:  vi- "  ■.<  .•:  com  were  pnxluced 

;•.:'■•  :  K  .:  :      ::.    :.    ^  rj*:.  .::..  ::.•  ..-.r^-'  y>  .  is  .•:  ihe^e  crops  made  the 
v^i.-.v   .:  iL-  '.-j'.ii'.  :.'!-• -u-jtivi.  ir-.iL.  :'r.vso  rotations  relatively  high. 
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The  plats  growing  com  continuously,  in  which  rye  was  sown  each 
fall  ranked  third  in  average  yield  and  fourth  in  value  of  total  pro- 
duction. 

A  catch  crop  of  rye  in  com  helps  to  eradicate  weeds,  utilizes  available  plant  food 
left  in  the  soil  in  the  fall  which  otherwise  might  bo  washed  out  or  drained  away, 
provides  a  protection  to  the  soil  through  the  fall  and  winter,  thus  preventing  the  soil 
from  blowing,  catching  the  rain,  and  stopping  the  drifting  snow.  When  com  follows 
rye  in  this  way  it  is  necessary  to  plow  or  double  list,  and  this  should  be  done  rather 
early  in  the  spring,  unless  it  is  preferable  to  plow  late  in  the  fall.  If  rye  is  ploweJ 
under  late  in  spring,  the  seed  bed  is  apt  to  be  left  loose  and  dry,  and  if  com  is  listed 
in  rye,  the  rye  becomes  a  troublesome  weed  which  is  difficult  to  destroy  and  which 
may  injure  the  growth  of  the  com. 

The  sowing  of  rye  in  the  com  seemed  to  give  better  results  than 
the  catch  crop  of  cowpeas,  but  a  marked  increase  in  yield  of  com 
after  wheat  and  cowpeas,  amounting  to  8.76  bushels  per  acre,  showed 
the  value  of  this  crop  as  a  fertilizer  when  grown  between  small  grain 
and  com.  The  apparent  advantage  of  rye  over  cowpeas  in  this 
test  is  considered  due  to  the  fact  that  the  rye,  having  been  sown 
late,  did  not  compete  with  the  com  for  moisture  and  plant  food  to 
the  same  extent  as  the  cowpeas,  which  had  been  sown  earlier  in  the 
season.  None  of  the  rotation  systems  tried  are  regarded  as  ideal,  as 
a  practical  and  scientific  rotation  is  intended  not  only  to  produce 
large  yields,  but  also  to  maintain  the  fertility  of  the  soil,  and  that 
such  a  rotation  would  include  grasses  and  perennial  leguminous 
crops,  as  well  as  the  growth  of  annual  leguminous  j)lants  and  catch 
crops. 

BREEDING. 

In  corn-breeding  work  the  station  found  in  some  tests  a  difference 
of  more  than  400  per  cent  of  the  yields  from  different  ear  rows.  In 
1906,  the  Silvermine  high-yielding-rows  seed  plat  yielded  32  per  cent 
more  com  and  24.8  per  cent  more  first-grade  seed  ears  than  the  plat 
planted  with  first-grade  seed.  The  Ilildreth  high-yielding-rows  seed 
bed  yielded  10.36  per  cent  more  com  and  40  per  cent  more  first- 
grade  seed  ears  than  the  plat  planted  with  first-grade  seed  of  this 
variety.  It  is  pointed  out  that  the  results  of  the  breeding  work 
show  that  the  individuality  of  certain  ears  can  be  utilized  in  the 
improvement  of  a  particular  breed  or  variety.  The  breeding  stock 
of  Kansas  Simflower  com,  after  four  years'  breeding  by  the  station, 
traces  back  to  two  original  mother  ears.  Germination  tests  indi- 
cated that  ears  of  com  may  vary  greatly  in  vitality  regardless  of 
selection  and  preservation,  and  that  it  is  therefore  very  important 
that  each  ear  of  seed  com  be  subjected  to  germination  tests  in  order 
to  remove  those  of  low  vitality. 
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SHBINKAOE  OF  CORN  IK  GEIB8.'' 

In  connection  with  the  marketing  of  many  farm  products  shrink- 
age is  always  an  important  consideration.  Farm  crops  generally 
are  subject  to  shrinkage  when  put  in  storage  after  harvest,  but  it 
often  amounts  to  so  little  that  it  is  entirely  disregarded.  In  ear 
com  and  hay,  however,  the  loss  of  weight  during  storage  may  be 
quite  large,  and  with  these  crops,  therefore,  shrinkage  is  as  a  rule 
taken  into  accoimt.  That  ear  com  generally  sustains  important 
losses  in  weight  during  storage  is  so  commonly  acknowledged  that  in 
many  .locaUties  the  custom  prevails  of  taking  75  poimds  of  ear  com 
for  a  bushel  in  the  fall  and  only  70  pounds  in  the  spring.  Observa- 
tions on  the  shrinkage  of  stored  crops  have  been  made  by  several  of 
the  experiment  stations,  and  the  results  have  been  noted  in  a  pre- 
vious bulletin  of  this  series.^ 

In  some  of  the  more  recent  work  along  this  line  by  the  Illinois 
Station  the  purpose .  was  to  ascertain  whether  it  would  be  more 
profitable  to  market  com  as  early  as  possible  after  husking  or  to 
hold  it  until  winter  or  spring  before  selling  it.  Not  only  the  losses 
in  weight  were  determined,  but  the  increases  in  price  necessary  to 
compensate  for  these  losses  were  also  calculated. 

For  the  purpose  of  making  these  observations  on  the  shrinkage  of 
stored  ear  corn  cribs  were  constructed  at  Urbana  and  Sibley  in  such 
a  manner  that  they  could  be  lowered  to  rest  upon  the  platforms  of 
large  wagon  scales  and  weighed.  At  Sibley  a  check  experiment  was 
made  by  weighing  each  wagonload  of  com  as  it  was  put  into  a  sta- 
tionary crib  constructed  of  ordinary  fencing  lumber  on  blocks  and 
weighing  out  all  the  corn  when  the  crib  was  emptied  at  the  end  of  the 
trial.  The  first  year  the  shrinkages  of  the  two  cribs  at  Urbana  and 
Sibley  varied  between  12.3  and  19.8  per  cent. 

The  data  secured  from  other  weighings  and  also  the  results  from 
some  ])reliminary  trials  are  reported.  On  December  6,  1901,  20,545 
pounds  of  corn  were  weighed  into  a  crib  at  Sibley  and  weighed 
out  again  September  25,  1903,  when  the  weight  was  found  to  be 
18,690  pounds.  The  loss  in  weight  amounted  to  1,855  poimds,  or  9 
per  cent  for  the  entire  period  of  over  22  months.  Another  crib  close 
by,  receiving  the  same  amount  and  kind  of  com  and  filled  and  emptied 
on  the  same  dates  as  the  other,  showed  a  loss  of  1,895  poimds,  or  9.2 
per  cent.  In  still  another  test  a  stationary  crib  was  filled  during  the 
week  preceding  November  11,  1905,  with  19,850  pounds  of  ear  com. 
November  3,  1906,  when  the  corn  was  taken  out  of  the  crib  it  weighed 
17,280  pounds,  showing  a  loss  of  12.9  per  cent  for  the  year.  Taking 
all  the  trials  into  consideration  the  loss  in  weight  of  the  com  in  the 


a  Compiled  from  Illinois  Sta.  Bui.  113;  Kansas  Sta.  Bui.  147, 
b\J.  S.  Dept.  Agr.,  Farmers'  Bui.  149. 
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diflferent  cribs  ranged  between  9  and  20.7  per  cent  for  nearly  two 
years'  storage. 

The  data  secured  also  indicate  that  the  shrinkage  for  the  second 
quarter  of  the  year  was  not  much  in  excess  of  that  for  the  first, 
the  difference  being  an  average  of  only  2.10  per  cent.  The  shrinkage 
for  the  third  quarter,  however,  was  noticeably  greater  than  that  of 
the  second,  the  average  difference  being 8. 70  per  cent,  while  the  shrink- 
age for  the  last  quarter  from  June  to  September  averaged  only  2.10 
per  cent.  It  was  found  that  by  far  the  most  noticeable  shrinkage  of 
ear  com  in  the  cribs  occurred  during  the  months  of  April  and  May, 
after  which  period  the  com  sustained  only  a  gradual  loss. 

The  observations  made  on  the  loss  in  weight  during  the  second  year 
of  storage  point  to  the  fact  that  practically  all  moisture  comes  out  of 
ear  com  during  the  first  year  of  storage.  In  a  trial  at  Sibley  con- 
tinued through  the  second  year  the  shrinkage  was  19.6  per  cent  at  the 
beginning  of  the  year  and  had  only  ij^creased  to  20.5  per  cent  by  the 
following  September.  At  Urbana  the  com  also  lost  1  per  cent  in 
weight  during  the  second  year.  From  these  results  it  is  concluded 
that  it  seems  safe  to  assmne  that  old  com  may  be  stored  in  cribs  with 
very  slight  loss  from  shrinkage.  The  weekly  weighings  showed  that 
the  crib  weights  were  influenced  by  the  amount  of  moisture  in  the 
atmosphere. 

In  determining  the  increase  in  price  that  must  take  place  between, 
cribbing  time  and  the  following  December,  March,  June,  and  Septem- 
ber, it  was  assumed  that  the  com  might  have  been  marketed  at  crib- 
bing time  for  35  cents  per  bushel,  and  the  average  of  the  ^'high"  and 
'4ow"  Chicago  cash  prices  for  December  and  May  as  summarized 
from  the  Yearbook  of  this  Department  for  1905,  which  shows  a  dif- 
ference of  3.8  cents  per  bushel  in  favor  of  May,  was  also  taken  as  one 
of  the  factors  in  the  calculation.  Furthermore,  it  was  pointed  out 
that  this  average  difference  in  price  and  the  allowance  of  5  poimds  per 
bushel  for  shrinkage  would  make  the  actual  average  rise  in  price 
between  May  and  December  6.3  cents  per  bushel.  This  computation 
shows  that  when  the  percentage  of  decrease  in  the  weight  of  ear  com  up 
to  and  including  September  of  the  first  year  runs  from  12  per  cent  to 
nearly  20  per  cent,  as  in  the  four  different  trials  under  consideration, 
an  mcrease  in  price  for  September  varying  between  4.9  and  8.6  cents 
per  bushel  is  necessary  to  cover  the  loss  in  weight  and  to  insure  the 
farmer  against  financial  loss  in  holding  his  com.  In  two  of  the  trials 
the  decrease  in  weight  between  December  and  June  was  greater  than 
would  be  covered  by  the  average  increase  in  price  of  6.3  cents  between 
December  and  May,  while  in  the  other  two  trials  it  was  smaller,  so  that 
the  average  increase  in  price,  including  the  usual  5  pounds  decrease 
in  the  number  of  pounds  taken  from  1  bushel,  is  considered  as  possibly 
covering  the  average  shrinkage. 
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At  the  Kansas  Station  shrinkage  experiments  were  conducted  for 
three  years  in  three  small  board  cribs  holding  about  4,000  pounds  of 
ear  com  each.  The  cribs  were  lined  with  fine  wire  netting  in  order  to 
confine  the  loss  in  weight  as  much  as  possible  to  the  actual  shrinkage 
of  the  stored  com.  They  were  filled  each  fall  when  the  crop  was  in 
good  condition  for  storing  with  Forsythe  Favorite  and  McAuley, 
white  dent  varieties,  Reid  Yellow  Dent,  Kansas  Sunflower,  and  Hil- 
dreth,  yellow  dent  varieties,  and  wjth  mixed  com  consisting  of  a  few 
bushels  each  of  many  different  varieties. 

In  1903  the  white  com  at  husking  time  contained  24.94  per  cent  of 
moisture  and  the  yellow  com  19.73  per  cent.     The.  com  lost  2.33  per 
cent  in  weight  on  the  average  during  the  first  month,  with  but  little 
decrease  in  weight  during  the  rest  of  the  winter,  but  by  May  6  the 
total  average  loss  for  all  cribs  had  reached  6.14  per  cent.     The  yellow 
com  showed  a  loss  of  5.66  per  cent  in  the  last  month  of  the  trial,  but 
in  the  other  tests  the  weight  of  the.  corn  remained  about  the  same 
through  the  summer.     The  final  weights  showed  a  shrinkage  of  7.92 
per  cent  as  an  average  for  eight  and  one-half  months  for  all  cribs. 
The  white  and  yellow  dent  com  lost  on  the  average  3.79  per  cent  more 
in  weight  than  the  mixed  com. 

In  1904  the  com  ripened  earlier  than  in  1903  and  the  first  compara- 
tive weights  were  taken  October  26,  as  compared  with  December  5  in 
the  previous  year.  The  white  com  contained  18.95  per  cent  of  mois- 
ture and  the  yellow  corn  21.32  per  cent  when  put  into  the  crib.  On 
January  31  the  average  loss  in  weight  in  all  cribs  was  5.17  per  cent,  the 
yellow  com  showing  the  greatest  decrease.  Again,  there  was  little 
loss  in  weight  during  the  winter  but  a  great  shrinkage  in  weight  during 
the  spring  and  early  summer  mcmths.  The  lowest  weights  for  the 
year,  with  the  exception  of  yellow  corn,  were  recorded  on  June  20, 
the  average  shrinkage  at  that  date  being  11.32  per  cent.  The  final 
weights  taken  October  7  showed  an  average  shrinkage  of  12.21  per 
cent.  As  in  the  year  before  the  mixed  corn  again  lost  least  in  weight, 
the  ratio  of  shrinkage  being  6.72  to  14.88  per  cent  for  the  yellow  and 
white  corn.  On  July  20  and  August  24  an  actual  gain  in  the  average 
weight  of  the  cribs  was  recorded  and  the  mixed  com  continued  to  gain 
from  August  24  to  the  end  of  the  test. 

In  1905  the  first  comparative  weights  were  taken  November  16. 
By  December  23  the  cribs  had  lost  only  about  one-half  of  1  per  cent 
of  weight  on  the  average  and  the  crib  ot  white  com  had  actually 
gained  in  weight.  On  February  6  the  average  shrinkage  was  2.26 
per  cent  and  on  April  19,  3.86  per  cent.  All  cribs  gained  in  weight 
during  May,  after  which  there  was  a  gradual  decrease  in  weight  until 
October  16,  when  the  final  weights  showed  an  average  shrinkage  for 
the  entire  test  of  5.82  per  cent  in  eleven  months.  The  yellow  com 
showed  a  loss  of  8.48  )er  cent  in  weight,  the  mixed  com  of  6.42  per 
'*'^nt,  and  the  white  co  n  only  2.44  per  cent  during  the  whole  periled. 
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Five  samples  of  white  corn  at  husking  time  contained  on  the  average 
15.2  per  cent  of  moisture  and  a  single  sample  of  Reid -Yellow  Dent, 
husked  a  little  earlier  than  the  white,  contained  18.9  per  cent. 

It  is  pointed  out  that  the  average  results  indicate  that  when  com  is 
put  into  the  crib  fairly  dry  and  in  good  condition  the  shrinkage  during 
the  winter  months  is  not  great,  being  a  trifle  over  5  per  cent  as  an 
average  for  the  first  six  months  after  the  com  was  cribbed,  and  that 
this  loss  would  not  be  sufTicient  usually  to  equal  the  difference  in 
weights  which  are  required  for  a  bushel  of  ear  com  as  sold  in  the  fall 
and  as  it  may  be  sold  in  the  winter  or  early  spring.  It  is  believed  that 
the  loss  on  the  original  weight  in  the  eight  or  ten  months  is  not  so 
great  as  the  decrease  in  the  actual  value  of  the  com,  when  considering 
that  at  husking  time  the  price  is  often  more  than  10  per  cent  less  than 
in  the  spring  or  early  summer.  The  total  shrinkage  of  weight  in  a 
year  of  the  nine  cribs  of  corn  was  only  8.62  per  cent.  Attention  is 
called  to  the  fact,  however,  that  precaution  was  taken  to  avoid  loss 
in  weight  from  other  causes  than  shrinkage. 

As  to  whether  the  farmer  should  hold  his  corn  or  sell  it  early  in  the  winter  may 
depend  upon  several  factors,  as  the  price  of  corn,  size  of  the  general  crop,  condition 
at  husking  time,  and  the  accommodation  which  the  farmer  may  have  for  saving  his 
crop.  If  the  crop  is  normal  and  the  price  of  com  is  unusually  low  at  husking  time, 
and  the  farmer  has  a  good  crop,  the  usual  recommendation  would  be  to  hold  the 
corn.  Judging  from  these  experiments  corn  may  be  kept  safely  without  great  loss 
in  weight  until  March  or  April,  and  if  there  is  a  question  as  to  the  success  of  the  new 
crop  it  may  be  advisable  to  hold  old  corn  even  later  than  the  date  named.  How- 
ever, in  Kansas,  and  in  States  farther  south,  old  corn  is  very  apt  to  become  infected 
with  the  grain  weevil  or  grain  moth  and  great  loss  occasioned  in  this  way,  provided 
the  corn  is  held  too  late  in  the  summer.  In  the  northern  States,  where  these  pests 
do  not  prevail,  corn  may  be  safely  held  for  late  summer  and  early  fall  sale. 

The  results  of  the  tests  also  indicate  that  the  shrinkage  in  com  is 
not  due  entirely  to  the  loss  of  moisture,  but  that  there  is  an  actual 
loss  of  dry  matter.  Samples  of  Forsythe  Favorite  cribbed  in  1904 
contained  on  October  25,  1905,  11.87  per  cent  of  moisture  in  the 
grain,  12.85  per  cent  of  moisture  in  the  cobs,  and  12.05  per  cent  in 
the  ear  corn,  and  a  sample  of  ear  corn  taken  from  the  seed-corn  room 
on  this  date  contained  11.42  per  cent  of  moisture. 

The  shrinkage  in  the  weight  of  the  white  corn  in  1904-5,  due  to  loss  of  moisture, 
could  not  have  been  more  than  6.9  per  cent,  since  the  new  com  contained  only  18.95 
j>er  cent  of  moitsure  when  it  was  put  into  the  crib.  However,  the  white  com  actu- 
ally lost  14.48  per  cent  in  weight  in  the  trial  referred  to,  and  it  will  be  observed  that 
in  almost  every  case  the  shrinkage  in  the  weight  of  the  corn  was  greater  than  may 
be  accounted  for  bv  the  loss  of  moisture. 

Hildreth  corn  cribbed  in  the  fall  of  1906  contained  19.75  per  cent 
of  moisture  in  the  ear  corn  and  separate  determinations  showed  that 
the  grain  contained  17.72  per  cent  of  moisture,  while  the  cobs  con- 
tained 29.36  per  cent.  The  sample  contained  82.6  per  cent  of  shelled 
com  and  17.4  per  cent  of  cob.     From  these  data  it  appears  that  t 
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cobs  and  grain  become  about  equally  dry  in  old  com.  "  If  the  mini- 
mum moisture  in  the  dry  corn  reaches  12  per  cent  this  would  give 
a  shrinkage  of  5.72  per  cent  in  the  grain  and  17.36  per  cent  in  the 
cobs,  or  an  average  shrinkage  of  7.75  pounds  for  each  hundred  pounds 
of  ears,  and  3.02  pounds  of  this  shrinkage,  or  39  per  cent  of  the  total 
shrinkage,  would  actually  occur  from  the  drying  out  of  the  cobs." 

FEEDING  GEAIN  TO  MILCH  COWS  AT  PASTURE.  "> 

Under  advanced  methods  of  dairy  farming  it  is  recognized  as  essen- 
tial to  the  greatest  success  to  maintain  the  highest  and  most  unifonn 
flow  of  milk  practicable  throughout  the  year.     Now,  when  good 
pasturage  is  available  the  change  from  barn  feeding  to  pasture  is  as  a 
rule  highly  beneficial,  both  as  regards  yield  and  quality  of  milk  and 
health  of  the  cows,  but  even  in  good  grazing  regions  there  are  frequently 
parts  of  the  season,  usually  late  summer,  when  the  pastures  are  apt 
to  become  dry  and  thus  make  it  a  matter  of  much  practical  import- 
ance to  find  some  means  of  keeping  up  the  milk  flow.     For  this  pur- 
pose the  practice  of  feeding  either  grain  or  soiling  crops  to  supplement 
the  pasture  has  been  suggested.     The  economy  of  feeding  grain  to 
cows  at  pasture  has  been  a  subject  of  investigation  by  several  of  the 
experiment  stations. 

In  experiments  at  the  Kansas  Station  a  number  of  years  ago  *Hwo 
lots  of  cows  each  were  fed  alternately  on  rations  consisting  of  pasture 
alone,  pasture  and  bran,  pasture  and  corn  meal,  and  pasture  and 
ground  oats,  for  periods  of  seven  days  each.''  The  conclusion  was 
that  although  the  grain  feed  added  materially  to  the  milk  yield,  com 
meal  showing  the  greatest  increase,  the  increased  returns  did  not  pay 
the  cost  of  the  grain.     In  fact  there  was  a  considerable  loss. 

In  experiments  at  the  New  York  Cornell  Station  one  lot  of  cows 
was  fed,  from  June  8  to  September  21,  a  daily  ration  of  2  pounds  of 
cotton-seed  meal  and  2  pounds  of  bran  per  cow,  and  another  lot  was 
fed,  from  May  25  to  September  17,  6  to  9  pounds  daily  per  cow  of  a 
mixture  of  wheat  bran  100  pounds,  cotton-seed  meal  100  pounds,  and 
malt  sprouts  15  pounds,  in  addition  to  good  blue-grass  pasture.  In 
noitluT  case  was  there  any  profitable  return  in  milk  or  butter  for  the 
additional  grain  fed. 

In  experiments  with  cows  soiled  in  the  barn  on  fresh  grass  there 
was  an  increase  in  the  milk  and  butter  production  and  a  saving  in 
grass  barely  sufficient  to  pay  the  cost  of  the  added  grain  ration. 

To  determine  whether  the  profit  from  grain  feeding  would  be 
greater  in  case  of  poorer  pasturage  a  herd  of  cows  on  light  pasture 
was  divided  into  two  similar  lots,  one  lot  receiving  only  pasture  and 
soiling,  the  other,  beginning  May  23,  was  fed  4  quarts  per  cow  daDy 

"Compiled  from  Mississippi  Sta.  Rpt.  1900,  p.  31;  New  York  Cornell  Sta.  Bula.  13, 
^2,  36,  97. 
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two  feeds,  night  and  morning),  of  a  mixture  of  equal  parts  of  com 
aeal,  wheat  bran,  and  cotton-seed  meal.  ^^On  August  10,  the  pas- 
ures  having  become  dry,  both  lots  began  to  receive  a  ration  of  green 
jorn  fodder  of  about  16  pounds  per  cow  per  day.  On  September  9 
-he  corn  fodder  ration  was  changed  to  millet,  which  continued  until 
October  1,  when  second  growth  grass  was  used;  this  continued  until 
October  13,  when  pumpkin  began  to  be  fed.  ^'  The  grain  feeding  in 
this  case  resulted  in  a  profitable  increase  in  milk  production  and  also 
in  a  considerable  gain  in  weight  of  the  cows.  The  beneficial  effect  of 
the  grain  feeding  was  observable  the  following  season,  particularly  in 
the  development  and  performance  of  the  younger  animals  (2-year  and 
3-year  olds). 

At  the  Mississippi  Station  no  benefit  was  derived  from  feeding  3  to 
4  pounds  of  cotton-seed  meal  and  4  to  6  pounds  of  wheat  bran  per  cow 
daily  to  cows  running  on  good  pasture. 

The  question  of  grain  feeding  of  cows  at  pasture  has  recently  been 
investigated  anew  by  J.  H.  Stewart  and  H.  At  wood  of  the  West 
Virginia  Station.  They  found  that  there  was  no  direct  financial  gain 
from  feeding  6  pounds  per  cow  daily  of  a  rather  rich  grain  feed  con- 
taining 16.5  per  cent  protein  and  3.5  per  cent  of  fat  to  cows  on  pasture, 
notwithstanding  the  fact  that  in  some  cases  the  pasture  became  short 
from  drought.  ^'It  is  true  that  the  cows  which  received  grain  were 
uniformly  in  somewhat  better  flesh  than  those  that  did  not  receive 
grain,  but  as  far  as  the  milk  yield  was  concerned  the  increased  flow 
was  produced  at  an  actual  loss.'' 

Summarizing  the  results  of  all  the  experiments  which  have  been 
made  on  the  subject,  the  conclusion  seems  justified  *Hhat  unless  dairy 
products  are  especially  high  in  price  it  is  not  a  profitable  practice  to 
feed  grain  to  cows  at  pasture.  It  is  true  that  more  milk  is  obtained 
and  the  cows  hold  up  their  yield  better  and  remain  in  better  flesh 
when  receiving  the  grain  rations,  but  under  ordinary  circumstances 
there  is  no  direct  profit  from  the  grain  feeding,  as  the  increased 
production  usually  costs  more  than  it  can  be  sold  for." 

PRACTICAL  USE  OF  STARTERS  IN  RIPENING  CREAM. » 

In  recent  years  butter  and  cheese  makers  have  more  generally 
adopted  methods  of  manufacture  that  involved  the  use  of  cultures  of 
bacteria,  commonly  known  as  starters,  for  the  production  of  desired 
characteristics  of  flavor,  aroma,  etc.  Under  these  conditions  con- 
stancy in  results  depends  largely  upon  uniformity  in  the  quality  of 
the  starters  employed.  Considerable  use  is  made  of  commercial 
starters,  the  quality  of  which  is  quite  permanent,  but  the  expense  for 
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starters  is  a  considerable  item.  The  desirable  organisms  having 
been  obtained,  they  may  be  used  according  to  a  method  recently 
described  by  L.  D.  Bushnell  and  W.  R.  Wright  in  a  bulletin  of  the 
Michiti:an  Station,  which  is  designed  to  insure  a  permanent  quality 
of  starters  and  at  the  same  time  to  lessen  the  actual  expenditure  for 
them.  The  method  as  described  is  applicable  to  butter  making,  but 
it  could  be  easily  adapted  for  use  by  the  cheese  maker  also. 

Some   of   the   commercial   starter  usually  employed  is  put  into 
sterilized  whole  milk  and  allowed  to  develop  there  for  twenty-four 
hours  at  a  favorable  temperature.     For  ease  in  manipulation  the  milk 
is  sterilized  in  a  quart  bottle  plugged  with  cotton.     On  the  second 
day  a  portion  of  this  milk  is  transferred  to  another  bottle  of  stme 
milk  to  continue  the  growth  of  the  organisms,  and  the  remainder  is 
poured  into  a  can  of  recently  pasteurized  skim  milk.     The  latter  is 
again  kept  for  twenty-four  hours  at  a  temperature  favorable  to  the 
growth  of  the  organisms,  and  is  then  used  as  a  starter  for  sweet  cream. 
At  the  same  time  a  portion  of  the  second  bottle  of  inoculated  sterile 
milk,  in  which  the  organisms  have  been  growing  for  twenty-four 
hours,  is  transferred  to  a  third  bottle  of  sterile  milk,  and  the  remain- 
der of  the  second  bottle  used  to  inoculate  another  can  of  pasteurized 
skim  milk  for  use  as  a  starter  on  the  following  day.     It  is  claimed 
that  this  method  of  growing  the  bacteria,  if  properly  handled,  will 
maintain  a  culture  that  will  give  uniform  results  for  an  indefinite 
period. 

According  to  F.  O.  Foster,  instructor  in  dairying  at  the  Michigan 
Agricultural  College,  who  has  confirmed  the  application  of  the  method 
to  dairy  practice,  the  advantages  in  it  are  as  follows: 

The  starter  can  he  kept  for  a  miicli  longer  period,  thus  saving  one-half  or  more  of  the 
cost  of  })iire  niltures. 

The  milk  is  always  ready  for  inoculation  and  the  mother  starter  can  be  transferred 
eacli  day  when  in  the  best  condition  and  kept  vigorous. 

In  cast*  a  starter  is  not  needed  every  day,  the  mother  starter  can  be  carried  along 
conveniently  without  tlie  trouble  of  sterilizing  milk. 

After  a  thorougli  trial  we  have  adopted  the  method  for  our  daily  use.  We  find  it  no 
great  task  to  sterilize  the  ])ottles  of  milk  once  or  twice  a  month,  and  the  little  extra 
la))or  thus  occasioned  is  more  than  offset  by  the  convenience  and  sureness  of  the  new 
method. 

WATER  PANS  FOR  POULTRY .« 

Nothino;  is  more  important  and  few  things  are  more  difficult  to 
insure  than  clean  water  for  poidtry.  Ordinary  receptacles  and 
sources  of  water  supi)ly  are  as  a  rule  quickly  fouled  and  thus  become 
breedcTs  of  disease.  Poultry  raisers  generally  recognize  the  impor- 
tance of  a  watering  device  which  will  keep  the  water  as  free  as  pos- 
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sible  from  the  dust  and  Utter  of  the  poultry  house  or  yard  antl  from 
the  droppings  of  the  fowls,  and  many  forms  of  such  devices  have 
been  devised.  One  that  is  simple  in  construction  and  has  been 
found  to  be  very  satisfactory  in  use  is  describeil  by  J.  E.  Rice  and 
H.  C-  Ijawry  in  a  bulletin  of  the  New  York  Cornell  Experiment 
Station.  The  construction  of  this  watering  pan  is  shown  in  figures  1, 
2,  and  3. 


Fm.  2.— Sanitary  water  pan  uncovered,  ahowfng  flanged 

The  round,  deep  pan  with  flaring  sides,  is  more  easily  emptied  without  injury  to 
the  pan  in  case  of  hard  treey.mg.  It  presents  a  comparatively  tunall  surface  U>  catch 
dust  and  dirt.  The  round,  cone-shaped  top  prevents  the  fowls  from  roosting  upon 
it.  The  openings  in  the  side  walls  permit  the  fowls  to  drink  from  different  side* 
at  one  time,  and  presents  the  smallest  possible  amount  of  opening  for  dust  and 
litter  to  enter.    The  platform  oB  which  it  standB,  being  10  inchee  from  the  floor,  is 
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high  enough  lo  prevent  the  litter  being  siTatched  into  it.  It  is  found  that  where 
wat«r  puns  are  plated  much  higher  than  this,  lowle  do  not  drink  ae  much  water.  The 
water  pan  and  cover  is  made  of  No.  2(i  galvanised  iron.  It  diould  not  cost  to  eiceed 
$1.40. 


Another  form  <»f  water  |«m  ami  "an  ine.xpensivp,  hand}-,  Si-rvicc- 
ahlc  device"  for  keeping  it  clean  is  shown  in  figures  4  and  5.     With 


lliis  iirniiigt'iiieiitit  is  eiisy  t<)  empty  or  lill  the  pan,  which  should  Ik- 
placed  1111  a  slatted  platform  10  inches  above  the  floor  and  may  be 
used  ti)  water  either  one  or  two  pens. 


CATCHING  HOOK  FOR  FOVLTRT." 

In  a  recent  bulletin  of  the  New  York  Cornell  Experiment  Station 
R.  C  Lawry  says:  "Every  poultry  farm  should  have  several  catching 
hooks.  They  save  time  in  catching  fowls  and  prevent  much  of  the 
fright  and  injury  which  usually  occurs  on  such  occasions.'' 


FiQ.  a.— CaCcbJng  hook,  with  wire  turaed  back  to 

sToid   injury,  wide  open   to  catch  (inickly, 

and  restricted  clutch  with  enlarged  boid. 

He  describes  a  catching  hook  which  is  an  improvement  of  an  old 
invention.  The  improvements  described  consist  in  so  fortifying  and 
bracing  the  wire  portion  of  the  device  that  it  remains  practically  rigid, 
and  in  so  shaping  the  hook  end  that  the  shank  of  the  fowl  may  be 
easily  caught  and  effectively  held  without  injury.     The  only  materials 
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required  for  the  construction  of  the  hook  are  a  broom  handle  and  a 
6-foot  piece  of  No.  10  steel  wire,  which  can  easily  be  bent  into  the 
proper  shape.  As  figure  6  shows,  the  hook  end  should  have  a  restricted 
entrance  which  makes  it  difficult  for  the  fowl  to  withdraw  its  shank, 
but  it  should  also  have  a  large  aperture  which  gives  freedom  of  action 
while  the  shank  is  held.  Rigidity  of  the  wire  portion  of  the  hook  is 
obtained  by  reinforcing  it  for  a  considerable  part  of  its  length  from 
the  handle  by  a  second  piece  of  wire. 

In  using  the  hook  it  will  be  found  that  the  wire  portion  is  less  con- 
spicuous than  the  wooden  handle  and  that  the  latter  attracts  the 
fowl's  attention  while  the  shank  is  caught  by  the  hook.  The  fowl  is 
then  gently  drawn  from  the  flock,  and  the  shape  of  the  hook  is  such 
that  the  foot  may  easily  be  released. 
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LETTER  OF  TRANSMITTAL. 


U.  S.  Department  of  Agriculture, 

Bureau  of  Plant  Industry, 

Office  of  the  Chief, 
Washington^  D.  C,^  January  30^  1908. 

Sir  :  I  have  the  honor  to  transmit  and  to  recommend  for  publica- 
tion as  a  Farmers'  Bulletin  the  accompanying  manuscript  on  "  Cow- 
peas,"  prepared  by  Mr.  H.  T.  Nielsen,  Scientific  Assistant  in  Agron- 
omy in  Foragp  Crop  Investigations. 

The  cowpea  is  the  most  valuable  legume  for  the  Southern  States 
and  its  use  would  be  much  more  extensive  were  it  not  for  the  rela- 
tively high  price  of  the  seed,  most  of  which  is  still  picked  by  hand. 
Particular  attention  is  therefore  given  to  the  matter  of  harvesting 
seed  by  machinery  now  in  very  successful  use  in  several  communities. 
These  methods  are  so  far  perfected  that  the  cowpea  seed  crop  should 
receive  much  greater  attention  in  favorable  localities. 
Respectfully, 

B.  T.  Galloway, 

Chief  of  Bureau. 
Hon.  James  Wilson, 

Secretary  of  Agnculture, 
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INTEODUCTION. 

A  system  of  agriculture  without  the  use  of  a  leguminous  crop 
tends  to  lessen  the  productivity  of  the  soil  and  makes  necessary  large 
outlays  for  nitrogenous  fertilizers.  With  a  leguminous  crop  grown 
at  frequent  intervals,  the  productivity  may  be  maintained  or  even 
increased.  The  cowpea  (fig.  1)  is  at  the  present  time,  and  probably 
will  continue  to  be,  the  most  valuable  legume  for  the  entire  cotton 
belt,  and  can  be  depended  upon  to  succeed  on  practically  all  types  of 
soils.  It  has  been  well  said  that  the  cowpea  is  to  the  South  what 
red  clover  is  to  the  North  and  alfalfa  to  the  West. 

It  is  safe  to  say  that  no  one  thing  can  add  more  to  the  agricultural 
wealth  of  the  South  than  the  more  extensive  growing  of  the  cowpea. 
This  will  supply  the  southern  markets  with  much  of  their  hay,  which 
is  now  shipped  in  from  the  North  and  West.  It  will  tend  to  increase 
the  production  of  live  stock,  which  is  very  essential  in  securing  the 
maximum  returns  in  any  system  of  agriculture;  and  it  will  go  far 
toward  keeping  the  soil  in  good  tilth  and  maintaining  its  produc- 
tiveness. 

While  cowpea  culture  has  greatly  increased  in  late  years,  this  very 
fact  has  in  part  brought  about  a  large  increase  in  the  price  of  seed. 
The  more  extensive  use  of  the  crop  will  be  seriously  retarded  until 
seed  becomes  more  plentiful  than  at  present.  Fortunately  the  devel- 
opment of  improved  machinery  for  handling  cowpeas  makes  it  cer- 
tain that  this  will  soon  be  the  case  and  that  the  price  of  seed  will  be 
materially  reduced  without  lessening  the  profit  to  the  grower. 

Cowpea  seed  for  planting  should  be  fresh  and  of  good  quality;  or, 
if  old,  should  be  tested  for  germination,  as  seed  more  than  one  year 
old  is  likely  to  be  very  low  in  vitality.  It  is  practically  certain  that 
seed  which  ripens  and  is  harvested  in  dry  weather  is  of  superior 
quality.  Varieties  with  hard  seeds  are  injured  to  a  less  extent  by  wet 
weather  at  harvest  time  than  those  with  soft  seeds.  They  also  retain 
their  vitality  for  a  longer  time  and  are  less  subject  to  the  ravages  of 
weevils.  The  Iron  cowpea  is  the  only  common  variety  which  has  any 
advantage  over  other  sorts  in  this  respect. 
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C0WFEA8  FOB  HAT. 

Good  cowpea  hay  is  fully  as  valuable  a  feed,  pound  for  pound,  as 
red  clover  hay,  and  very  nearly  equal  in  value  to  alfalfa  or  to  wheat 
bran.  The  principal  value  of  this  hay  lies  in  its  high  percentage  of 
digestible  protein,  which  is  nearly  four  times  that  of  timothy  hay. 


Kiu.   1. — Cowiica  [ihiDt   (Vl'jn'i  iiR^ulculata),  showing  ripe  pods. 

One  roiiKon  why  cowpeuH  are  not  moi-e  extensively  used  as  a  hay  crop 
is  the  difficulty  often  experienced  in  curing  the  large  growth  of  suc- 
culent vines.  Wlierv  proper  cure  is  taken  in  curing,  especially  where 
sorghum  or  a  similar  plant  is  grown  with  it  in  mixture,  it  is  not  a 
difficult  matter  to  make  gooil  cowpea  hay  unless  the  weather  is  de- 
letllv  unfavorable, 
818 


When  grown  for  hay  production  cowpeas  are  nearly  always  l^oad- 
casted  or  put  in  with  a  grain  drill  any  time  from  May  15  to  July  15. 
The  quantity  of  seed  used  to  the  acre  ranges  from  one  to  two  bushels, 
broadcasting  requiring'  from  one- fourth  to  one-third  more  than  is 
necessary  when  using  a  grain  drill.  The  quantity  most  commonly 
used  and  which  gives  the  most  general  satisfaction  when  the  seed  is 
put  in  with  a  grain  drill  is  five  pecks  to  the  acre.  The  use  of  a  grain 
drill  is  decidedly  superior  to  broadcasting.  Larger  hay  yields  have 
frequently  been  secured  by  planting  in  rows  24  to  36  inches  apart 
and  giving  two  or  three  cultivations,  the  seed  required  in  this  way 
being  from  two  to  three  pecks  per  acre.  The  increased  yield  of  hay 
due  to  cultivation  is  not  sufficient  to  cover  the  increased  cost,  espe- 
cially as  rather  thick  broadcast  seeding  is  equally  as  effective  in  de- 
stroying weeds  as  cultivation  in  rows.  The  practice  of  broadcasting 
on  small  grain  stubble  and  plowing  under  the  seed  is  still  common; 
also  that  of  putting  in  the  seed  on  grain  stubble  with  a  disk  drill 
without  plowing.  Both  of  these  practices  are  rapidly  being  replaced 
by  good  preparation  of  the  soil  before  seeding. 

As  nearly  as  average  conditions  will  permit,  cowpeas  for  hay 
should  be  planted  so  that  they  will  be  at  the  proper  stage  for  hay 
making  in  the  latter  part  of  August,  in  September,  or  early  in  Oc- 
tober, as  the  rainfall  is  likely  to  be  small  during  that  time.  With 
four  to  six  days  of  dry  sunny  weather,  cowpeas  can  be  cured  into 
hay  of  excellent  quality  if  they  are  at  the  proper  stage  of  maturity 
when  cut. 

The  proper  time  to  cut  cowpeas  for  hay  is  when  most  of  the  pods 
are  full  grown  and  a  considerable  number  of  them  are  ripe.  At  this 
stage  none  of  the  best  hay  varieties  have  dropped  their  leaves.  Of 
the  large  list  of  cowpea  varieties,  those  with  an  upright  habit  of 
growth  which  seed  fairly  well  and  mature  quite  uniformly  should  be 
chosen  for  hay.  The  varieties  more  commonly  used  are  Whippoor- 
will.  Unknown,  New  Era,  and  Iron.  These  hold  their  leaves  well 
and  stand  up  much  better  than  most  of  the  other  varieties.  Such  va- 
rieties as  Black,  Red  Ripper,  and  Clay  are  not  desirable  for  the  pro- 
duction of  hay,  as  they  run  to  vine  badly  and  are  consequently  very 
hard  to  cure  and  handle.  The  readiness  with  which  the  hay  can  be 
cured  depends  largely  upon  the  maturity  of  the  vine  and  the  condi- 
tion of  the  weather ;  hence  the  advisability  of  having  the  harvesting 
come  when  the  season  is  most  likely  to  be  dry. 

An  ordinary  mower  is  the  most  practical  machine  for  cutting 
cowpeas  for  hay,  and  if  an  erect  variety  is  grown  the  entire  plant 
can  readily  be  saved.  The  mowing  should  begin  in  the  morning, 
as  soon  as  the  dew  is  off,  and  may  be  continued  all  day  if  desired, 
though  some  advocate  cutting  only  till  noon.    The  vines  should  be 
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left  in  the  swath  until  well  wilted  on  top,  but  not  till  the  leaves  are 
dry  and  brittle.  They  should  then  be  raked  into  windrows ;  this  may 
be  the  same  day  or  the  day  after  mowing.  They  should  be  left  in 
the  windrows  one  or  two  days  and  then  put  into  small  cocks  of  one 
or  V  two  forkfuls.  The  cocks  should  be  left  till  the  vines  are  well 
cured,  from  two  to  five  or  six  days,  depending  on  the  conditions 
which  have  prevailed  during  the  curing  period.  A  good  rule  to 
follow  is  that  peas  are  ready  for  stacking  or  putting  into  the  bam 
when  it  is  not  possible  to  wring  moisture  out  of  the  st^ms  by  twist- 
ing a  handful  with  considerable  force. 

The  hay  tedder  can  be  used  very  advantageously  in  making  cow- 
pea  hay.     If  the  growth  is  very  heavy  the  tedder  should  be  used 
immediately  after  mowing,  as  it  will  open  up  the  vines  so  the  sun 
and  air  can  get  to  them  better.     It  can  be  used  to  good  advantage 
on  vines  in  the  swath  after  the  top  part  is  wilted,  as  it  opens  them  up 
so  they  will  dry  out  more  uniformly.     It  is  also  valuable  for  opening 
up  the  windrows  a  half  day  or  a  day  before  cocking.     An  ordinan^ 
rake  can  also  be  used  for  turning  the  windrows  over.     The  tedder 
should  never  be  used  except  when  the  vines  are  either  green  or  damp, 
so  as  not  to  cause  the  loss  of  too  many  leaves. 

In  case  of  wet  weather  setting  in  shortly  after  mowing,  the  best 
practice  is  not  to  touch  the  vines  at  all  until  after  the  rain.  It  is 
a  mistake  to  be  in  a  hurry  about  handling  after  wet  weather.  If 
the  vines  are  fairly  ^nature  before  cutting,  a  wet  spell  during  hay- 
making, unless  prolonged,  is  not  a  very  serious  matter.  If,  how- 
ever, the  vines  are  immature  when  cut,  great  difficulty  is  always 
experienced  in  curing  the  hay  in  unfavorable  weather. 

Several  special  devices  are  more  or  less  used  in  curing  cowpea 
hay.  The  most  common  of  these  is  a  pole,  usually  with  crosspieces 
nailed  at  right  angles,  around  which  the  vines  are  cocked.  Tri- 
angulai-  pyramids  from  2  to  ^\  feet  high,  built  of  poles  w^ith  cross- 
])ieces  nailed  on  to  hold  them  together,  are  used  to  a  small  extent  in 
the  same  way.  The  object  of  these  devices  is  to  get  air  into  the 
vines  by  keeping  them  from  becoming  tightly  packed  together  and 
to  have  an  air  space  in  the  center  of  the  cock.  Canvas  or  other  covers, 
or  hay  caps,  to  i)r()te('t  the  cocks  during  rainy  weather,  also  have  a 
limited  use.  These  devices  give  excellent  results  in  curing  cowpeas, 
but  on  account  of  the  increased  cost  and  labor  they  entail  are  not  in 
g(Mieral  use.  A  good  and  comparatively  cheap  hay  cap  would  find  a 
ready  market  and  could  be  sold  in  large  numbers.  It  would  be  a 
great  lielp  in  cowpea  hay  making. 
:;i.s 


GOWPEAS  IN  HIZTtrBES. 

While  cowpeas  can  be  satisfactorily  grown  alone  for  hay,  it  is  a 
much  better  practice  as  a  rule  to  grow  them  in  mixtures.  The  most 
widely  used  crop  for  this  purpose  is  sorghum.  This  includes  both 
the  sweet  sorghums  and  the  kafii-s.  The  sorghum  serves  to  support 
the  cowpea  vines,  and  its  use  usually  results  in  increasing  the  yield 
of  hay  considerably.  An  additional  important  advantage  is  that  the 
hay  is  more  easily  cured,  as  the  sorghum  prevents  the  matting  to- 
gether of  the  cowpea  plants.  Corn  is  also  used  very  extensively  in 
mixture  with  cowpeas,  but  only  to  a  small  extent  for  hay  purposes. 
The  two  are  grown  together  veiy  satisfactorily  in  cultivated  rows. 
Other  crops  that  have  been  used  to  grow  in  mixture  with  cowpeas 
are  millet,  soy  beans,  and  Johnson  grass. 

Cowpeas  and  sorghnm. — In  the  Piedmont  region  of  the  South  a  large 
percentage  of  the  cowpeas  planted  for  hay  is  in  mixture  with 
sorghum,  and  the  practice  should  spread  rapidly,  as  this  mixed  hay 
is  very  nearly  a  complete  ration  and  is  relished  by  all  farm  stock. 
The  mixture  has  given  excellent  satisfaction  on  the  Arlington  Ex- 
perimental Farm,  near  Washington,  D.  C.  The  variety  of  sweet 
sorghum  most  used  is  the  Amber,  as  it  is  not  as  coarse  as  the  others 
and  hence  cures  more  rapidly.  The  seeding  is  best  done  with  a  grain 
drill  on  well-prepared  land,  the  two  kinds  of  seed  being  well  mixed 
and  sown  at  the  same  time.  The  best  rate  is  one  bushel  of  good  seed 
of  cowpeas  to  one-half  bushel  of  sorghum  to  the  acre.  If  a  grain 
drill  is  not  available  for  seeding,  the  cowpea  seed  should  be  disked  or 
plowed  in,  and  the  sorghum  seed  should  then  be  sown  while  the  land 
is  rough,  and  covered  with  a  drag  harrow.  The  Whippoorwill, 
Iron,  Unknown,  and  Clay  cowpeas  require  about  the  same  time  as 
sorghum  to  mature  and  therefore  should  be  used  instead  of  the  early 
varieties.  In  general,  the  planting  may  be  done  from  June  1  to 
July  15. 

Growing  cowpeas  and  sorghum  together  in  cultivated  rows  gives 
excellent  results.  They  should  be  planted  together  in  rows  2^  to  3^ 
feet  apart,  three  pecks  of  cowpea  seed  and  about  one-third  of  a 
bushel  of  sorghum  seed  being  used  to  the  acre.  The  Sumac  and  the 
Orange  varieties  are  fully  as  good  as  the  Amber  sorghum  for  this  use, 
as  they  grow  larger  and  stronger,  plants.  The  harvesting  is  most 
satisfactorily  done  with  a  mower. 

Cowpeas  and  corn. — Cowpeas  are  most  widely  used  at  present  for 
growing  with  corn.  When  grown  in  this  way  a  farmer  secures  a 
crop  of  corn,  sufficient  cowpea  seed  for  use  the  next  season,  and 
either  a  hay  crop  or  a  certain  amount  of  grazing  for  his  stock.  The 
cowpea  is  an  excellent  plant  to  grow  with  corn  for  ensilage,  and  is 
being  used  quite  extensively  for  this  purpose  on  many  dairy  farms, 
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especially  in  the  northern  part  of  the  cowpea  region.  When  planted 
in  the  cornfield  it  is  usually  at  the  last  cultivation  of  that  crop.  The 
quantity  of  seed  used  to  tlie  acre  ranges  from  a  half  bushel  or  less 
to  two  bushels,  depending  largely  on  whether  the  planting  is  broad- 
cast or  in  rows  close  to  the  corn.  Generally  the  best  results  are 
obtained  by  the  use  of  about  three  pecks  of  seed  and  planting  near 
the  rows  of  corn,  preferably  with  a  com,  cotton,  or  other  planter, 
immediately  after  the  last  cultivation  of  the  com.  Usually  the  peas 
are  allowed  to  ripen  a  fair  percentage  of  pods,  which  are  gathered 
for  next  year's  seed,  and  tlie  vines  are  then  pastured. 

In  the  sugar-cane  districts  of  Ijouisiana  and  in  parts  of  Mississippi 
and  Alabama  the  cowpeas  are  made  into  hay  instead  of  being  pas- 
tured after  the  corn  has  been  gathered.  This  is  a  very  good  practice 
and  is  becoming  general.  The  work  is  very  satisfactorily  done 
with  a  strong  wooden-toothed  rake,  which  pulls  the  vines  and 
leaves  them  in  small  bunches  for  curing.  The  harvesting  is  also 
done  with  a  mower  to  some  extent. 

Tn  a  few  localities,  especially  in  parts  of  Maryland,  com  and  cow- 
peas  are  sown  thickly  together  for  hay  with  excellent  results.  The 
seeding  for  this  purpose  is  at  the  rate  of  one-half  to  one  bushel  of 
corn  and  one  bushel  of  cowpeas  to  the  acre.  The  two  mature  at 
practically  the  same  time,  the  yield  is  large,  and  the  curing  is  easily 
done. 

Cowpeas  and  Johnson  grass. — Where  Jolmson  grass  is  not  a  pest  or 
where  it  is  well  established  on  a  field  and  there  is  no  desire  to  clean 
it  out,  it  can  very  satisfactorily  form  a  part  of  a  mixture  with  cow- 
peas. At  the  Arlington  Experimental  Farm  in  1906  the  mixtures  of 
fJohiison  grass  and  cowi)eas  gave  the  best  results  both  m  yield  and  in 
the  (juality  of  the  hay  proihiced.  There  is  no  difficulty  in  killing  out 
Johnson  grass  north  of  Tennessee  and  central  Virginia,  but  south  of 
these  States  the  difliculty  increases  rapidly. 

The  mixture  should  be  sown  at  the  rate  of  one  bushel  of  Johnson 
grass  and  one  husliel  of  cowpeas  to  the  acre;  if  the  seeding  is  done 
witli  a  grain  drill,  care  must  he  exercised  not  to  cover  the  Johnson 
i2i"ass  si'inl  too  deeply.  Where  this  grass  is  already  established,  the 
land  may  eitlier  be  i)lo\ve(I  or  thoroughly  disked  in  late  spring,  the 
treatment  (le]>en(ling  on  tlie  nature  of  the  soil,  and  then  the  cowpeas 
alone  should  be  M)\vn  in  flune.  One  and  a  half  bushels  of  cowpea 
>vri\  to  ilie  acre  are  fre(juently  used,  as  the  Johnson  grass  makes  a  more 
\  igorous  gi'owth  under  >uch  circumstances  than  when  coming  from 
svvil.  This  latter  ])ractice  is  connnon  at  Augusta,  Ga.,  and  gives  ex- 
cellent results.  The  (luality  of  hay  obtained  is  very  good  and  it  is 
not  as  coarse  as  the  mixture  with  >()rghum.  The  fact  that  Johnson 
grass  often  becomes  a  troublesome  weed  is  the  only  objection  to  it  in 
:;is 
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mixture  with  cowpeas  for  hay  production.  In  other  respects  it  is  the 
best  plant  for  this  purpose. 

Cowpeas  and  millet. — Oerman  millet  has  often  been  grown  in  mix- 
ture with  cowpeas.  As  it  matures  in  a  relatively  short  time  it  is 
adapted  for  growing  only  with  the  early  varieties  of  cowpeas,  such 
as  the  New  Era,  and  even  with  these  the  yield  is  rarely  increased. 
The  millet  aids  materially  in  curing  the  hay,  however,  and  possibly 
improves  its  quality  by  adding  variety.  Millet  should  never  be  used 
in  mixture  with  the  late  and  rank-growing  cowpeas,  as  the  results 
obtained  are  not  satisfactory,  since  in  addition  to  maturing  tpo  early 
the  millet  is  not  strong  enough  to  hold  up  the  cowpea  vines. 

Cowpeas  and  soy  beans. — But  little  experimenting  has  been  done  in 
growing  soy  beans  and  cowpeas  together,  but  the  results  obtained 
have  been  very  promising.  Only  the  larger-growing  soy  beans,  such 
as  the  Mammoth  variety,  are  suitable  for  this  use.  The  soy  beans 
are  strong  enough  to  assist  xevy  materially  in  holding  up  the  cowpeas, 
and  they  also  aid  effectively  in  curing  the  hay.  The  combination  is 
therefore  worthy  of  much  more  extended  use.  The  hay  of  this 
mixture  is  an  exceedingly  rich  one,  as  the  composition  of  both  plants 
is  high  in  protein.  Seeding  should  be  at  the  rate  of  a  bushel  of  soy 
l)eans  and  a  half  bushel  of  cowpeas  to  the  acre. 

COWPEAS  FOK  PASTUKE. 

The  use  of  cowpeas  for  pasture  is  not  as  a  rule  the  best  farm  prac- 
tice, but  under  certain  circumstances  it  is  advisable  and  fairly  profit- 
able. Grazing  cultivated  lands  is  likely  to  render  succeeding  tillage 
more  difficult  on  account  of  the  trampling  by  stock;  and,  unless  care 
is  exercised  in  pasturing  cowpeas,  loss  of  animals  by  bloating  may 
re»sult,  especially  in  wet  weather.  However,  the  small  amount  of  work 
and  the  insignificant  cashoutlay  always  associated  with  the  grazing 
of  stock  commend  the  practice  to  the  average  farmer,  and  scarcity  of 
labor  often  makes  it  necessary  to  pasture  a  crop  whenever  possible. 
Cowpeas  when  planted  in  corn  are  very  commonly  used  for  grazing, 
especially  with  liogs. 

The  best  time  to  begin  pasturing  cowpeas  is  when  the  first  pods 
are  ripe.  This  practice  is  not  generally  followed,  as  at  least  a  part 
of  the  seed  is  saved  first.  When  the  peas  are  grown  in  cornfields  the 
grazing  is  deferred  until  the  corn  has  been  gathered. 

In  a  feeding  trial  at  the  Alabama  Agricultural  Experiment  Station 
it  was  found  that  pigs  fed  corn  alone  gained  0.3G  pound  daily,  while 
pigs  on  cowpea  pasture  and  corn  gained  0.07  pound  daily,  con- 
suming 30  per  cent  less  corn  for  each  pound  of  gain.  The  returns 
were  $10.65  for  an  acre  of  cowpeas,  with  corn  at  40  cents  a  bushel 
and  hogs  at  3  cents  a  pound. 
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The  Oklahoma  Agricultural  Experiment  Station  reports  that  cow- 
peas  planted  eariy  in  July  furnished  two  grazing  periods  for  milk 
cows  before  frost  in  the  fall  and  that  the  flow  of  milk  was  noticeably 
increased.  At  the  Arkansas  Station  steers  were  fattened  on  cow- 
pea  pasture  and  cotton  seed,  making  an  average  gain  of  2  pounds  a 
(lay  for  ninety  days.  So  long  as  the  pea  vines  were  green  and  con- 
siderable seed  was  available,  very  little  cotton  seed  was  eaten.  The 
cost  of  each  pound  of  gain  was  only  2  cents  for  the  cotton  seed,  thus 
sliowing  the  high  value  of  the  cowpea  pasture. 

FEEDING  VALUE  OF  GOWPEAS. 

Cowpea  hay. — ^The  feeding  value  of  cowpea  hay  has  long  been 
recognized,  as  it  has  been  used  extensively  for  all  kinds  of  stock  in 
the  Southern  States.  With  a  fair  number  of  ripe  peas  in  the  hay 
it  has  been  found  to  be  satisfactory  when  fed  alone  to  stock  at 
work,  and  can  be  used  very  successfully  as  a  maintenance  ration 
for  horses,  nuiles,  cattle,  sheej),  and  even  hogs.  The  farmers  in  the 
sugar-cane  districts  of  Louisiana  make  a  very  extensive  use  of  cow- 
pea hay  for  their  work  stock,  it  being  practically  the  only  roughage 
used.  It  is  generally  claimed  that  horses  or  mules  at  work  stand 
hot  weather  better  when  fed  cowpea  hay  than  when  fed  a  grass  hay 
and  corn.  The  difference  in  the  appearance  of  the  animals  is  also 
vei-y  much  in  favor  of  the  cov/peas. 

In  a  three  months'  test  at  the  North  Carolina  Agricultural  Ex- 
periment Station  the  rations  fed  two  high-grade  Percheron  mares, 
used  as  a  team  and  receiving  the  same  care  and  shelter,  differed 
only  in  the  use  of  10  pounds  of  cowpea  hay  in  one  and  the  same 
quantity  of  wheat  bran  in  the  other.  The  horse  fed  bran  just  held 
its  own  in  weight  while  the  one  fed  cowpea  hay  gained  a  little.  The 
cowpea  ration  was  5  cents  cheaper  in  daily  cost. 

At  the  Arkansas  Agricultural  Experiment  Station  two  three- 
year-old  steers  were  fattened  on  cowpea  hay  and  cotton  seed  in  a 
feeding  trial  lasting  ninety  days.  The  daily  ration  consisted  of  135 
|)()unds  of  cotton  seed  and  20  pounds  of  pea  hay.  The  average  daily 
piin  was  3  pounds  for  each  steer,  and  the  cattle  were  in  excellent 
condition  during  the  entire  trial.  The  profit  realized  was  $21.30. 
The  Tennessee  Agricultural  Experiment  Station  found  that  G  to  10 
pounds  of  cowj)ea  hay  could  be  substituted  for  3  to  5  pounds  of 
cotton-seed  meal  in  beef  production.  This  indicates  that  this  hay  can 
be  utilized  to  advantage  in  place  of  corn  and  cotton-seed  meal  when 
these  feeds  are  high  priced. 

In  the  production  of  milk  and  butter,  the  Tennessee  Agricultural 
Experiment  Station  reports  that  l.V  pounds  of  chopped  pea  hay  is 
equivalent  to  a  pound  of  wheat  bran,  and  3  pounds  of  chopped  pea 
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hay  to  a  pound  of  cotton-seed  meal.  With  bran  valued  at  $20  a  ton 
a  yield  of  2 J  tons  of  cowpea  hay  would  mean  a  return  of  $40  an  acre 
for  the  crop,  based  on  its  feeding  value.  Cowpea  hay  is  equally  as 
good  as  bran  for  producing  a  flow  of  milk. 

Cowpea  seed. — ^The  seed  of  cowpeas  is  rarely  obtainable  at  a  low 
enough  price  to  be  used  as  a  feed.  Its  composition  indicates  that  it 
is  a  richer  feed  than  wheat  bran.  The  Alabama  Agricultural  Ex- 
periment Station  fed  cowpeas  to  fattening  pigs  with  excellent  re- 
sults. More  lean  meat  was  found  in  the  bodies  of  the  pigs  fed  cow- 
peas than  in  those  fed  corn  meal  only.  A  great  many  people  have 
tried  feeding  the  seed,  either  whole  or  in  broken  pieces,  to  poul- 
try. Splendid  results  are  obtained,  the  fowls  being  kept  in  good 
condition  and  producing  a  good  supply  of  eggs,  even  in  the  winter 
months.  Very  good  results  are  also  obtained  by  feeding  the  hay,  as 
the  fowls  eat  all  except  the  hard,  coarse  stems. 

Cowpea  straw. — Now  that  cowpea  seed  can  be  secured  by  running 
the  vines  through  a  thrashing  machine  the  straw  is  coming. to  be 
quite  an  important  feed.  While  no  authentic  data  are  at  hand  in 
regard  to  this  straw,  farmers  and  stable  keepers  who  have  used  it 
claim  that  it  is  an  excellent  feed,  some  even  preferring  it  to  ordinary 
pea-vine  hay.  There  have  been  no  ill  effects  reported  from  its  use. 
The  straw  sells  for  about  the  same  price  as  the  hay. 

OEOWINO  COWPEAS  FOB  SEEB. 

The  greater  agricultural  use  of  cowpeas  has  been  seriously  handi- 
capped in  late  years  by  the  high  price  of  seed.  Until  the  last  few 
years  cowpea  seed  has  been  almost  entirely  gathered  by  hand,  though 
that  harvested  by  machinery  makes  up  an  increasing  percentage  of 
the  commercial  seed  each  year.  Cheaper  seed  will  undoubtedly  bring 
about  an  enormous  increase  in  the  culture  of  the  crop. 

Cowpeas  when  grown  for  seed  or  for  combined  seed  and  hay  pro- 
duction are  nearly  always  sown  broadcast  or  with  a  grain  drill.  Oc- 
casionally fields  are  planted  in  rows  and  cultivated.  Experiments 
generally  prove  that  the  largest  yields  are  secured  by  planting  in 
rows  and  cultivating,  but  in  many  localities  this  increased  yield  is  not 
sufficient  to  offset  the  additional  cost  of  cultivation. 

The  planting  of  cowpeas  for  seed  production  should  always  be 
thinner  than  for  forage  purposes.  Figure  2  shows  a  field  of  cowpeas 
of  the  Whippoorwill  variety  planted  in  rows  one-fifth  rod  (about  3 
feet  4  inches)  apart  and  cultivated  three  times,  while  figure  3  shows 
a  field  of  the  same  variety  broadcasted  thickly.  Attention  is  called 
to  the  fair  crop  of  pods  and  the  larger  size  of  the  plants  in  the  cul- 
tivated area.  Figure  4  shows  a  field  of  Iron  cowpeas  planted  in  rows 
one-fifth  rod  apart  and  cultivated  three  times.     The  plants  are  much 
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larger  than  those  shown  in  figure  5,  a  field  of  the  same  variety  broad- 
casted thinly;  but  the  plants  in  both  fields  are  well  podded.  'When 
gmwn  in  rows  2i  to  3(1  inchos  apart  one  peck  to  a  half  bushel  of  good 
seed  per  acre  is  required.  When  the  seed  is  broadcasted  the  quantity 
ranges  from  3  to  C  pecks  to  the  acre,  depending  on  the  soil,  the  method 
of  seeding,  and  the  size  of  seed.  Heavy  clay  or  liglit  sandy  soils  re- 
quire more  seed  than  loam  soils.  If  sown  with  a  grain  drill  only 
alHHit  two-thirds  as  niiicli  as  for  bn)adr»sting  is  required.  Of  the 
smaller  seeded  varieties,  such  as  the  Xew  Era  and  the  Iron,  2  or  3 
pecks  will  give  the  best  results;  while  of  the  larger  seeded  Varieties, 
Kticli  as  the  lilack,  the  Unknown,  and  the  Whippoorwill,  the  quanti- 
ties range  from  3  ]»cks  to  5  pecks  to  the  acre,  a  bushel  generally  being 
the  best  amount  to  usi'.     In  most  of  the  cowpea  region  planting  for 
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climb  the  corn  stalks,  so  most  of  the  pods  are  well  above  ground, 
which  greatly  facilitates  gathering  them.  They  are  picked  by  hand 
into  bags,  and  later  Sailed  or  nm  through  a  pod  huUer.  The  cost 
of  hand  picking  ranges  from  40  to  75  cents  a  hundred  pounds  of  pods, 
or  the  picker  is  given  one-third  to  one-half  of  the  total  quantity  gsth- 
ereil.  This  method  of  har^-esting  naturally  makes  the  price  of  seed 
high.  Fields  grown  to  cowpeas  alone  for  seed  production  are  often 
hand  picked.  The  yield  of  seed  in  such  cases  is  as  a  rule  much  larger, 
and  a  larger  number  of  pods  can  be  picked  in  a  day  than  when  grown 
with  com.  The  Blackeye  and  similar  varieties  grown  for  table  use 
are  usually  picked  by  hand. 


Fiii.  ;t.— Fitld  ut    \VLil|>iJuorwll]  €i)W|>t!aa  broadcasted   tblcklf. 
UACHINE  FICKINa. 

The  scarcity  of  seed  anil  the  difficulty  of  securing  labor  have  re- 
sulted in  the  invention  of  several  so-called  pea  pickers.  These 
machines  are  intended  tii  gather  the  pods  fi-om  the  vines  in  the  field. 
The  peas  must  be  plante<]  iti  rows  for  the  most  successful  operation 
of  a  pea  i>ickcr.  and  the  entire  plant  must  be  ri[je  and  dry  before  the 
machine  will  do  salisfactory  work.  Two  of  these  pickers  are  con- 
structed on  much  the  same  principle,  that  of  a  winged  drum  revolving 
rapidly  over  a  stationary  moderately  sharp  edge.  The  pods  are  thus 
knocked  back  upon  u  plalfonn  and  then  elevated  into  a  receiving 
box  or  bag.  .V  third  niiichine  diilers  fn)m  the  foregoing  in  that  the 
picking  apparatus  is  very  nuich  in  the  nature  of  a  flailing  operation,  - 


iho  cylinder  consisting  of  four  nniis  made  up  «f  piei*ps  of  gas  jiipe. 
This  revolves  rapidly  and  knocks  the  pods  back  into  tiie  giitlieriiig 


Fill.  t. — h'li'ltl  lit  Iron  cuwjiL'ua  iilaotcd  lu  unc-IUtb-rod  runrs  and  cultlvotod  Ihrre  times. 

Ijox.     a  fourth  iiijuhine  is  ft  hnrvestor  and  thrasher  comhineil.    Jn 
this,  tlio  vines  iiic  out  with  an  ordinary  mowing  arranj>;einent  am! 


I'hiiLfr  ]>art  of  the  machine,  which  is  essen- 
of    any    ihnitiher.     This    last-iiieiilioned 
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machine  is  very  satisfactory  tov  han-esting  perfectly  ripe  peas, 
since  it  very  nearly  completes  the  operation.  For  harvesting  vari- 
eties grown  for  table  nse,  such  as  the  Blackeye,  the  Lady,  and  other 
white  peas,  it  may  find  considerable  demand. 

MOWING  AND  THBASHINO. 

Cowpeas   for  seed   production   are  quite  satisfactorily  harvested 
with  a  mower.     A  bunching  attachment  (fig.  C)  has  been  used  with 
excellent  results.     This  gets  the  vines  out  of  the  way  of  the  team, 
thus   avoiding   considerable   loss   of   peas  through   trampling   and 
crushing  by  the  mower  wheels.     It  also  leaves  the  vines  in  a  more 
de^rable  shape  for  curing,  they  being  rolled  into  small  windrows. 
The  self-rake  reaper  (fig.  7)  is  a  very  satisfactory  machine  for  mow- 
iqg  cowpeas  for  seed,  accomplishing  even  better  results  than  the 
buncherona 
mower,  as  the  vines 
are  left  in  bunches 
of  very  convenient 
size  for  curing  and 
handling. 

The  bean  har- 
vester has  been 
given  careful  trial 
in  harvesting  cow- 

peasfor    seed    pro-  F.«.«.-Ab,m..hlnKSlUctune„lnnanonii„arrm»w. 

duction,    but    it    is 

not  very  satisfactory,  Viny  peas  catch  on  parts  of  the  machine  and 
drag  badly.  There  is  also  likely  i<)  l)e  much  soil  worked  into  the  vines, 
making  the  furtlicr  handling  difficult  and  disagreeable.  The  accom- 
panying illustration  {fig.  8)  whows  a  \tean  harvester  at  work. 

For  seed  pi-oduction  c()wpea,s  should  Iw  allowed  to  mature  a  greater 
percentage  of  jxids  than  when  cut  for  hay.  Half  or  more  should  be 
ripe  before  niowiufr.  even  at  the  cxi>ens*'  of  losing  a  part  of  the  foli- 
age. The  vines  shoulil  tlit-n  bo  allowed  to  cure  and  become  thor- 
oughly dry.  after  wliich  tlic  thnisbing  may  be  done.  The  curing 
and  drying  may  be  ilunc  in  llic  swath,  cock,  stack,  or  barn,  fls  de- 
sire<I.  weather  londitifnis  birfroly  determining  the  method  to  be 
pursued.  The  bay  or  straw  is  of  better  (juulity  if  the  curing  and  dry- 
ing ai-e  done  in  ilie  sluek  or  liani,  though,  of  cotii'se,  the  amount 
of  work  re«]uireil  is  gieutcr.  It  is  a  common  l»elief  that  weevils  do 
nufdi  less  daninge  to  seeds  in  the  pods  than  to  the  thrashed  seeds. 
On  this  acciimil  Munf  gmweis  store  their  crop  and  thrash  it  late 
in  the  winter  m  early  in  the  spring.  However,  the  untbntshed 
material  iv<iuiri's  niucb  sjiiice  for  storage,  and  thei-e  is  no  effective 
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way  of  coitilmt  ing  the  inseptR.  while  in  clean  stored  seed  all  insect 
life  i.s  ivndily  <k'sti-oye(l  l)y  treatment  with  parlxtn  bisnlphid." 

CinviK-as  iiijiy  1h!  tlirashod  witli  an  ordinary  grain  thrasher.  In 
this  i.use  the  riddles  suv  adjusted  for  cowpeas  ami  satisfactory 
w-i-CPiis  are  pravided.  The  most  essential  jmint  in  thrashing  «»w- 
pciis  is  to  niainluin  ii  low  and  oven  speed  of  the  cylinder,  300  to  400 
rcvohilions  jx'r  iiiinuti'.  while  the  rest  of  the  machine  should  Ih" 
adjiisled  (o  run  at  least  us  fast  lis  for  tlirasliing  wheat  or  oats.  Some 
opi'iatoi-s  i)reft'r  to  have  a  greater  clearance  between  the  cylinder 
find  coiicavc  spikes  tlian  for  gniin  thrashing,  while  others  do  mrt 
thiTik  this  iui  advantage.  While  exjwrt  oi>erators  sometimes  do  vm 
satisfactory  work  with  an  ordinary  grain  separator,  there  are  threu 


|-r-^  7.      Ifiii-v.-iiii::  ■■..wi«-:^i  f..r  s i  «  Itti  :i  Ki-lf-mke  reaper. 

iiiipurhiri!  .litli.iiltii's  .'moniiicnHl:  U)  Too  many  of  the  pod.-J  ]>».-;.•; 
ihi'iMijrh  willi  llh-  >Ii;nv  iinoju'iivd :  {-J)  the  ina<'hine  is  easily  choked 
liy  il).'  i;iii.i:li''l   \'\}\f<  \vr:i|>]iiiig  ai'riiinil  the  cylinder;  and   (3)   the 

T.i  MMTiniii..  iln-r  dilll.'nli it'.-  ^^-wnil  Miodifications  of  thrashhig 
iii:ii)iiiic-  liiiM'  lifcn  ili>\i-i',|  Ml  ;i-  to  ada|i|  ilierii  for  handling  cow- 
l»-.\'.  I  tiif  iiin.liiiriiiiiiii  whiih  li;i'  Ih'i-11  ado]»lc<l  in  several  differt-nt 
Mi;irliiii.-.  i-  ihi'  ii-r  lA'  iwr,  .  y  liriilci-v.     These  cylinders  are  adjusted 

■■|\ii'  ili-rrr-yii.::  wfi'vils  m|-  |ii-i.\..]ii in-  diiiii;!*.'''  li.v  tliciii,  See  arltcic  on 
■■|]iM'r'i-i  liijiiriiiii-;  u-  r..':iiis  ;iiiil  I'iMs,"  ill  iiK'  V.'iirbcHik  of  the  Z>e|)urtiui»it 
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to  run  at  different  »poe<]t>,  the  front  one  slowly,  about  300  revolu- 
tions per  minute,  and  the  rear  one  more  rapidly,  about  450  revolu- 
tions per  minute.  Apparently  the  only  advantage  gained  by  two 
cylinders  over  one  is  that  a  smaller  percentage  of  the  unopened  pods 
pass  through  with  the  straw.  The  use  of  two  cylinders,  however, 
results  in  ii  somewhat  larger  percentage  of  cracked  peas. 

.V  second  modiGcation  which  has  been  applied  both  to  machines 
with  one  cylinder  and  those  with  two  is  to  sharpen  the  spikes  on  the 
concaves  or  on  both  the  concaves  and  cylinders.  This  sharpening 
means  bringing  the  face  of  the  spike  to  as  nearly  a  sharp  edge  as  can 
be  done  by  ordinary  blacksmithing.  The  beneficial  effect  of  sharpen- 
ing the  spikes  is 
very  marketl.  as 
t  h  ('  V  i  II  e  s  pass 
through  much 
more  readily,  there 
is  little  tendency 
to  wrap  around 
the  cylinder,  the 
amount  of  jwwer 
required  is  very 
materially  re- 
duced, and  t  )i  e 
percentage  of 
cracked  peas  is  de- 
cidedly smaller. 
The  straw  is  also 
chopped  so  it  is  in 
fine  condition  for 
feeding.  A  one- 
cylinder  machine 
with    the    spikes 

sliarnened        d  <>  e  S  ^"''  "■— "'■''"'""B  ojwpcas  for  mwd  «Hh  a  bean  harvester. 

very  satisfactory  wmk  except  thiit  a  sniail  percentage  of  the  pods 
may  pass  thruugli  in  the  straw  unopened,  while  by  the  use  of  a  two- 
cylinder  machine  ])riieti<ally  all  the  jM-as  are  secured. 

In  a  third  device  idl  llie  sjiikes  in  both  cylinder  and  concaves  are 
sliar))ened.  and  ibere  is  a  iiiininiiLiii  of  clearance.  The  concaves  ai* 
arranged  in  two  sets,  one  of  two  I'ows  and  the  other  of  three.  The 
two-row  si't  is  at  tlie  fmiit  of  the  cyliinler  on  a  |»liine  with  the  sliaft; 
the  other  i.s  below  tlie  cylinder  and  at  tlie  hack  of  it  about  lliO"  from 
the  fiist.  Tlieiv  i,-  a  j.eifonUed  web  under  the  cylinder  which  is 
hinged  at  iJie  three-row  st't  of  cclncave^  and  lias  tlie  front  part  at- 
tached to  the  shakers  so  thai  it  is  worked  up  and  down  by  their  back- 
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ward  and  forward  motion.  When  the  vines  conjie  through  the  first 
concaves  they  drop  on  the  web,  i-est  momentarily,  and  are  then 
picked  up  by  the  cylinder  again  and  taken  through  the  second  con- 
caves. This  momentary  rest  results  in  the  rearrangement  of  the 
straw,  so  that  it  virtually  amounts  to  passing  through  a  second 
cylinder,  as  in  the  two-cylinder  machines.  A  perforated  feeding 
table  is  used  to  get  loose  peas  to  the  separating  surface  without 
passing  through  the  cylinder.  This  machine  is  by  far  the  most  satis- 
factory pea  thrasher  yet  devised.  The  number  of  cracked  peas  is 
very  small ;  the  vines  are  chopped  as  fine  as  if  they  had  been  through 
a  cutting  box,  and  all  the  peas  are  gotten  out  of  the  pods,  while  the 
material  which  can  be  run  through  in  a  given  time  is  the  maximum 
for  present-day  machines  and  the  power  required  the  mininmm. 

It  is  very  essential  in  thrashing  cowpeas  that  there  be  sufficient 
power  to  give  a  uniform  speed  to  the  separator.  It  is  also  highly 
desirable  that  the  cylinder  be  kept  uniformly  full  in  order  to  get  the 
best  results,  as  running  empty  means  an  increase  in  the  number  of 
cracked  peas. 

The  price  of  cowpea  thrashers  now  on  the  market  ranges  from  $800 
to  $G00,  exclusive  of  the  engine.  If  the  peas  are  stacked  or  put  into 
a  barn  so  they  need  not  be  thrashed  immediately*,  one  machine  will 
be  sufficient  for  2,000  acres,  as  the  crop  from  20  acres  can  readily  Ix' 
handled  in  one  day.  As  a  rule  only  a  moderate  acreage  of  cowpeas 
for  seed  should  l>e  grown  by  any  one  farmer,  as  unfavorable  weather 
may  cause  great  difficulty  at  harvest  time.  It  is  very  desirable  to 
have  enough  cowpeas  for  seed  grown  in  a  community  to  justify  the 
local  ownership  of  a  thrashing  machine. 

COWPEAS  FOR  SOIL  IMPROVEMENT. 

T]w  beneficial  results  of  growing  cowpeas  are  due  largely  to  the 
ahilily  of  the  plants,  like  those  of  alfalfa  and  red  clover,  to  take 
nitro^^Mi  from  the  air  by  means  of  the  bacteria  which  live  in  the 
nodules  on  the  roots.  Cowpeas  also  improte  markedly  the  physical 
condilion  of  the  soil.  This,  taken  in  connection  with  their  ability  to 
produce  a  crop  (juiekly  on  even  the  poorer  soils,  makes  the  cowpea  par- 
(iculai'ly  valuable  l)oth  as  a  catch  cr()[)  and  in  regular  rotations  when 
utilized  either  for  hay  or  seed  ])ro(lucti()n. 

At  the  present  time  the  most  i)oi)uhir  rotation  for  the  entire  South 
is  one  which  aUows  the  lar<resi  i)ossil)le  area  to  be  planted  in  cotton 
each  year.  A  syst(»m  of  cr()ppin<r  which  is  in  general  use  is  thret* 
years  in  cotton,  the  fourth  year  in  corn  and  cowpeas,  and  then  three 
vears  in  cotton  a<rain.  This  svstem  allows  three-fourths  of  the  farm 
to  he  in  cotton  each  year,  and  is  ai)plica])le  to  all  of  the  better  agri- 
cultural land.    On  the  poorer  soils  of  the  cotton  belt  it  is  likely  that 
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better  results  would  be  secured  by  growing  cotton  only  two  years  and 
com  and  cowpeas  the  third  year.  This  would  leave  two-thirds  of 
the  farm  for  cotton  each  year,  and  would  undoubtedly  be  an  excellent 
system  of  cropping.  The  Alabama  Agricultural  Experiment  Station 
reports  an  increase  in  yield  in  one  case  of  696  pounds  of  seed  cotton 
to  the  acre,  or  83  per  cent,  due  to  plowing  under  a  crop  of  cowpea 
vines  on  land  which  had  been  in  cotton  the  previou3  season.  The 
Arkansas  Agricultural  Experiment  Station  secured  an  increase  in 
yield  of  59  per  cent  where  a  crop  of  cowpeas  had  been  grazed  the 
preceding  year. 

Practically  the  same  plan  of  rotation  is  followed  in  the  sugar-cane 
districts  of  Louisiana.  Three  crops  of  cane  are  taken  oflF  the  land, 
and  the  fourth  year  it  is  planted  to  cowpeas  or  to  corn  and  cowpeas. 
The  work  stock  are  fed  almost  exclusively  on  pea-vine  hay  or  are 
grazed  on  cowpeas  in  the  cornfield  after  the  com  has  been  gathered. 
This  rotation  gives  excellent  results  in  the  succeeding  crops  of  cane. 

A  rotation  of  wheat  or  oats  and  cowpeas  is  giving  excellent  results 
in  parts  of  Missouri,  Arkansas,  and  Tennessee.  Cowpeas  are  sown 
on  the  land  inunediately  after  the  removal  of  the  grain  crop  and  are 
utilized  for  hay  or  seed  or  for  pasture.  Grain  is  sown  again  in  the 
fall,  thus  making  two  crops  a  year  from  the  same  land.  In  many 
instances  landowners  in  Arkansas  and  Missouri  have  allowed  tenante 
the  use  of  land  free  of  charge  for  producing  a  crop  of  cowpeas, 
stipulating,  however,  that  the  land  must  be  well  prepared.  When 
the  soil  is  given  good  preparation  before  sowing  the  cowpeas,  it  is  not 
necessary  to  plow  in  the  autumn  for  the  grain.  The  fall  prepara- 
tion usually  consists  of  disking  the  cowpea  stubble  and  sowing  the 
grain  with  a  drill.  Occasionally  the  seeding  is  done  with  a  disk 
drill  without  any  preliminary  preparation.  The  increase  in  yield  of 
wheat  due  to  the  cowpeas  is  generally  given  as  from  3  to  5  bushels 
per  acre.  At  the  Missouri  Agricultural  Experiment  Station,  an  in- 
crease in  yield  of  G3  per  cent  with  oats  and  49  per  cent  with  wheat 
following  cowpeas  as  a  catch  crop  was  secured.  The  Arkansas  Agri- 
cultural Experiment  Stati(m  reports  as  the  average  of  a  four  years' 
test  on  wheat  an  increase  of  25  per  cent  from  plowing  under  cowpea 
stubble  the  first  fall,  3i)  per  cent  from  plowing  under  cowpea  vines, 
and  42  per  cent  where  cowpeas  were  grown  each  year  as  a  catch  crop 
between  the  wlicat  crops,  only  the  stubble  of  the  peas  being  plowed 
under.  The  increased  yield  in  the  latter  case  amounted  to  70  per 
cent  in  the  fourth  season,  the  yields  having  gradually  increased  from 
year  to  year,  in  addition  to  producing  a  fair  quantity  of  very  nutri- 
tious hay  each  season. 

On  faiTus  where  more  or  less  live  st(X'k  is  produced  the  following 
three-year  rotation  is  very  popular  and  is  a  good  one:     First  year, 
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cotton;  second  year,  com  with  cowj^eas  at  last  cultivation;  third 
year,  winter  oats  or  wheat,  with  a  catch  crop  of  cowpeas  for  hay  or 
seed  after  the  grain  has  been  removed. 

A  few  striking  results  due  to  the  growing  of  cowpeas  are  here 
noted.  The  Alabama  Agricultural  Eixperiment  Station  reports  a 
yield  of  oats  following  cowjjea  vines  plowed  under  247  per  cent 
larger  than  where  German  millet  was  plowed  under.  The  Arkansas 
station  reports  an  increase  in  yield  of  63  per  cent  on  corn  where  cow- 
peas were  grazed  the  season  before.  The  Missouri  station  increased 
the  yield  of  corn  79  per  cent  by  growing  cowpeas  on  the  land  for  two 
years  before  planting  the  corn.  In  yield  of  hay  the  Arkansas  station 
eecured  an  increase  of  116  per  cent  on  oats  following  cowpeas  grazed 
the  year  before.  Tlie  Alabama  station  increased  the  yield  of 
sorghum  hay  2.01  tons,  or  55  per  cent,  by  plowing  under  cowpea 
stubble  on  land  where  sorghum  was  grown  the  previous  year. 

These  and  many  similar  experiments  conclusively  prove  that  it  is 
much  more  economical  to  use  cowpeas  for  hay  or  seed  production  in 
rotation  with  other  farm  crops  than  to  use  them  for  green  manur- 
ing. It  is  only  in  special  cases  that  it  is  advisable  to  utilize  cow{)eas 
as  a  green  manure.  On  very  poor  sandy  land  or  on  stiff,  heavy 
clay  soils  in  bad  meclianical  condition  a  crop  of  cowpeas  plowed  un- 
der will  give  markedly  beneficial  results.  Cowpeas  give  veiy  good 
satisfaction  as  a  cover  croj)  in  orchards,  for  which  they  find  a  limited 
use.  In  case  of  bad  weather  setting  in  at  harvest  time  it  may  be 
(lesiral)le  to  ulili/.e  the  ciop  for  green  manure,  or  to  pasture  it  if  the 
land  is  of  such  a  natiire  as  not  to  be  seriously  injured  by  the  tramp- 
ling of  stock. 

VARIETIES  OF  COWPEAS. 

There  are  al)out  M)  varieties  of  cowpeas  known,  but  only  a  few  of 
the  best  of  these  are  extensivelv  cultivated.  The  varieties  differ  in 
such  cliarjutcrs  as  habit,  size,  earliness,  prolificness,  disease  resistance, 
and  especially  in  the  color  of  the  seeds,  which  are  either  entirely  white, 
\vi\.  biiir,  bla<k,  oi'  blue,  or  variously  l)lotched  or  speckled.  The  vari- 
eties are  all  verv  constant  in  their  seed  characters.     The  variation  in 

* 

vine^.  however,  i^  very  marked,  being  influenced  by  the  time  of  plant- 
ing, the  nature  of  the  >eason,  and  the  locality  where  grown.  Early 
planting  or  a  wet  season  n>ually  ronlts  in  a  large  growth  of  vines. 
Natural  cro»es  between  the  vari(»ties  occur  under  favoring  condi- 
tions, but  thev  are   fai*  from  conunon.     The  use  to  be  made  of  the 

« 

croj)  by  the  grower  should  (let(M'niine  largely  which  variety  to  select. 
For  table  use  the  varieti(*s  with  white  or  nearly  white  seeds  are 
pi-e fened,  as  thev  make  a  more  attractive  dish.  The  habit  of  growth 
of  tli(^  table  ])eas  is  of  litth*  direct  concern,  and,  as  a  matter  of  fact, 
none  of  them  i^  very  satisfactory  for  forage  purposes.     The  prin- 
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cipal  varieties  are  the  Blackeye,  of  which  there  are  several  strains, 
the  Browneye,  the  Lady,  and  the  Cream.  These  are  more  properly 
considered  vegetables.  Several  of  the  colored-seeded  varieties  are 
also  used  as  table  peas. 

For  forage  purposes  the  most  desirable  varieties  are  those  which 
have  a  fairly  upright  habit,  grow  to  large  size,  hold  their  leaves 
well,  and  produce  an  abundance  of  pods.  Descriptions  of  the  most 
important  varieties  follow.  Of  the  numerous  remaining  varieties 
none  is  grown  to  a  very  large  extent,  and  most  of  them  are  distinctly 
inferior  to  those  described  here. 

Whippoorwill. — The  Whippoorwill  variety  is  known  under  several 
other  names,  such  as  Eunhing  Speckled,  Bunch  Speckled,  and 
Shinney.  It  may  be  considered  the  standard  of  all  field  cowpeas. 
It  is  suitable  either  for  grain  or  hay  production,  or  both.  It  makes 
a  vigorous  growth,  is  fairly  erect,  and  still  produces  a  large  amount 
of  vine.  It  can  readily  be  handled  by  machinery,  which  is  bringing 
it  more  and  more  into  prominence.  The  seed  is  mottled  chocolate 
on  a  buff  or  reddish  ground  color. 

Unknown,  or  Wonderful. — The  Unknown,  or  Wonderful,  cowpea  is 
another  field  variety  which  is  grown  to  a  large  extent.  It  is  the 
largest  gi*owing  and  most  vigorous  of  the  cowpeas,  but  is  late  in 
maturing,  it  being  difficult  sometimes  to  secure  seed  of  it  as  far 
north  as  Washington,  D.  C.  The  principal  objection  to  this  pea  is 
its  light  seeding.  It  is  nearly  as  erect  as  the  Whippoorwill  variety; 
hence,  it  is  quite  readily  handled  by  machinery  either  for  grain  or 
hay  production.  The  seed  is  large  in  size  and  of  a  very  light  clay 
color. 

New  Era. — The  New  Era  is  the  smallest  seeded  of  the  cowpeas  that 
have  found  a  wide  use.  The  seed  is  bluish  in  color,  owing  to  the 
innumerable  minute  blue  specks  on  a  gray  ground.  The  New  Era 
is  the  most  nearly  erect  of  any  of  the  varieties,  rarely  having 
any  prostrate  branches.  It  usually  produces  a  heavy  crop  of  seed  and 
matures  in  from  sevcntv-five  to  ninety  days.  It  is  one  of  the  earliest 
of  the  cowpeas  and  is  the  most  easily  handled  by  machinery.  The 
small  seed  is  not  usually  considered  an  undesirable  character,  as  a 
smaller  quantity  is  re(][uired  for  seeding  than  is  the  case  with  other 
varieties. 

Groit. — The  variety  known  as  the  Groit  has  been  much  confuted 
with  the  New  Era  cowpea.  In  habit  tlie  two  are  much  alike,  but  the 
Groit  is  a  little  superior,  as  it  makes  a  larger  growth  and  fruits 
more  heavily.  The  seed  is  quite  similar  to  that  of  the  New  Era,  but 
has  chocolate  niottlings  in  addition  to  the  blue  specks.  It  is  quite 
certainly  a  hybrid  between  the  New  Era  and  the  Wliippoorwill 
varieties. 
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eases  are  spreaiding  the  <  ib  n  of  th^'Iron  oowpea  is  alao  in- 
creasing. Regardless  of  its  i  )  to  these'diseMes  it  is  a  TtlutUe 
variety  under  nearly  all  co  litions,  b  vigorous,  proliflc,  and  quite 
erect.  Th^  seed  is  hard  and  retains  its  vitality  better  tl^an  t^t  of 
most  varieties.  It  will  lie  in  the  ground  through  the  winter  and 
germinate  the  next  spring.  This  variety  and  the  Unknown  hold 
their  leaves  better  than  any  others. 

Clay. — The  Clay  cowpea  is  mwe  vatiaUe  in  its  habit  than  any  of 
ihe  foregoing  varieties.  It  is  the  most  pronounced -trailer  of  any  of 
the  peas  grown  quite  largely,  and  is  consequently  in  very  di^t  &Tor 
where  the  pea  crop  is  handled  by  machinery.  Tlie  plants  are  very 
vigorous  but  low  growing,  and  they  usually  seed  sparin^y.  Since 
seed  is  such  an  important  item  at  the  present  time,  a  variety  which  his 
but  poor  fruiting  qualities  is  not  apt  to  remain  popular,  even  thoogb 
it  may  be  harvested  readily  bj  machinery.  The  seed  ia  of  the  same 
color  as  that  of  the  Unknown  and  the  Iron,  but  is  intermediate  in 
size  and  flatter  and  longer. 

Black. — The  Black  cowpea  is  use(t  to  a  ommderable  tofiaat  in  the 
sandy  coastal  plain  soils  of  Virginia  and  North  Carolina.  On  heavy 
clay  land  this  variety  makes  a  very  heavy  growth  of  vine,  but  pro- 
duces very  little  seed,  while  on  the  sandy  lands  it  grows  nuoe  bushy 
and  fruits  quite  heavily.  It  also  finds  some  demaAd  in  the  sugar- 
cane section  of  Louisiana,  where  it  is  grow 
with  sugar  cane.  Where  other  varieties  th 
favorite.     The  seeds  are  quite  large  and  entii 
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Sed  Bipper. — ^The  Red  Ripper  is  a  valuable  pea,  as  it  makes  nearly 
as  large  a  growth  as  the  Unknown,  or  Wonderful,  and  is  excellent  for 
growing  in  com.  It  is  very  late,  usually  maturing  but  a  small  num- 
ber of  peas  at  Washington,  D.  C.  It  is  difficult  to  procure  seed  of  it 
in  quantity  on  account  of  its  light  yield.  The  seed  is  dark  red  and 
about  the  same  size  as  that  of  the  Whippoorwill  variety. 

SUHMAST. 

(1)  The  cowpea  is  the  best  legume  for  the  entire  cotton  belt,  and 
can  be  profitably  grown  much  farther  north.  It  is  especially  suitable 
for  combined  hay  and  seed  production  or  for  hay  alone. 

(2)  To  make  good  cowpea  hay  requires  careful  handling  of  the 
crop.  The  plant  should  have  made  its  growth  and  have  at  least 
the  first  pods  ripe  when  the  mowing  is  d(me.  Uniformity  in  matur- 
ing is  essential  in  getting  the  best  results.  The  use  of  a  tedder  is 
very  helpful.  The  serious  loss  of  leaves  can  be  avoided  by  not  han- 
dling the  hay  when  the  leaves  are  dry  and  brittle.  The  curing  is  best 
done  in  small  cocks,  and  the  hay  is  I'eady  for  the  stack  or  bam  when 
no  moisture  can  be  wrung  from  the  stem  by  twisting  it  with  con- 
siderable force. 

(3)  Cowpeas  for  hay  production  are  very  advantageously  grown 
in  mixture  with  sorghum,  Johnson  grass,  or  soy  beans.  The  yield  is 
thus  increased,  the  quality  improved,  and  the  curing  more  easily  done. 
Cowpeas  give  very  good  results  when  grown  with  sorghum  in  cul- 
tivated rows  and  are  very  commonly  planted  in  com  and  used  for 
grazing  or  ensilage. 

(4)  Pasturing  cowpeas  is  not  the  most  economical  practice,  but  it 
is  frequently  resorted  to  because  of  tlie  small  expense  it  entails.  Cow- 
peas are  especially  suitable  for  grazing  hogs. 

(5)  Cow|>ea  hay  is  very  nutritious.  It  is  nearly  equal  to  wheat 
bran  as  part  of  a  ration.  It  is  satisfactory  for  work  stock  and  for 
beef  or  milk  production,  and  it  gives  good  results  when  fed  to  poul- 
try. The  grain  is  a  rich  feed,  excellent  for  poultry  but  little  used  for 
other  feeding.  Cowpea  straw  is  an  excellent  roughage  and  nearly  as 
valuable,  as  the  hav. 

ft/ 

(6)  Cheaper  cowpea  seed  will  result  in  the  much  more  extensive 
growing  of  the  crop.  Harvesting  for  seed  can  be  done  most  cheaply 
by  the  use  of  machinery.  The  crop  should  be  cut  with  a  mower  or 
self -rake  reaper  when  half  or  more  of  the  pods  are  ripe.  When 
thoroughly  dry  the  tlirashing  may  be  done  with  an  ordinary  grain 
separator  with  sonic  modifications,  with  a  two-cylinder  cowpea 
thrasher,  or  with  a  one-cylinder  special  machine  which  has  all  the 
thrashing  spikes  sharpened  in  addition  to  having  ingenious  de\'ices 
which  make  it  the  most  satisfactory  thrasher  for  handling  cowpeas. 
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DEMONSTRATION  WORK  IN  COOPERATION  WITH 

SOUTHERN  FARMERS. 


INTEODTJCTION. 

The  Farmers'  Cooperative  Demonstration  Work  conducted  by  the 
United  States  Department  of  Agriculture  through  the  Bureau  of 
Phuit  Industry  was  inaugurated  under  authority  of  Congress  in  Jan- 
uary, 1004,  primarily  because  of  the  depredations  of  the  Mexican 
cotton  boll  weevil  in  the  State  of  Texas.  By  the  rapid  spread  of  this 
pest  east  and  north  it  had  then  l)ecome  evident  that  it  would  in  time 
invade  all  of  the  cotton-producing  States.  This  occasioned  a  gen- 
eral alann  among  the  cotton  planters  and  in  the  industrial  centers 
of  the  entire  country.  For  a  number  of  years  prior  to  1004  the  Mexi- 
can boll  weevil  had  been  steadily  encroaching  upon  the  cotton-pro- 
ducing lands  of  Texas,  until  it  had  spread  from  the  Rio  Grande  to 
a  short  distance  beyond  the  eastern  boundary  of  the  State  and  threat- 
ened the  entire  cotton  industrv  of  the  South.  In  sections  where  cot- 
ton  was  the  sole  cash  crop  the  invasion  of  the  weevil  and  the  con- 
sequent loss  of  the  cotton  crop  brought  disaster  to  every  interest  and 
so  completely  demoralized  financial  conditions  as  to  produce  in  some 
sections  a  panic. 

The  cotton  crop  had  been  generally  produced  upon  a  credit  system 
by  securing  advances  from  merchants  and  bankers.  Upon  the  ad- 
vent of  the  boll  weevil,  confidence  in  securing  a  cotton  crop  was  im- 
paired and  in  some  districts  almost  totally  destroyed.  The  usual 
advances  were  either  withheld  or  limited ;  labor  became  discontented 
and  sought  other  sections  or  other  States,  and  tenant  farmers  unable 
to  obtain  advances  removed  to  noninfested  districts,  a  marked  decline 
in  property  values  resulting. 

These  circumstances  created  a  demand  for  immediate  relief  which 
appealed  to  the  entire  country,  as  the  loss  of  the  cotton  crop  would  be 
a  national  calamity.  In  response  to  this  appeal  Congreas  made  an 
emergency  appropriation  in  January,  1004,  which  has  been  continued 
each  year,  thus  affording  opportunity  for  the  growth  and  enlarge- 
ment of  the  work. 
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THE   TWO   BEANCHES   OF  THE   DEMONSTSATIOir  WOKE. 

As  at  present  organized  and  developed,  the  Farmers'  Cooperative 
Demonstration  Work  miiy  be  said  to  consist  of  two  divisions:  (1) 
The  demonstration  of  improved  methods  of  agriculture  in  the  weevil- 
infected  districts,  which  is  the  natural  outgrowth  of  the  original  plan, 
and  (2)  the  extension  of  the  same  principles  to  other  Southern  States 
beyond  tlie  range  of  weevil  infestation. 

The  territory  (*overed  bv  the  first  division  of  the  work  includes 
eastern  and  northern  Texas,  southern  Arkansas,  Oklahoma,  I^ouisiana, 
and  a  portion  of  Mississippi.  The  total  area  thus  covered  is  more  than 
J500,000  square  miles.  The  work  in  Arkansas,  Oklahoma,  and  Mis- 
sissippi has  Ix^en  broadly  inaugurated  only  since  October,  1907.^ 

The  second  division  of  the  work  was  commenced  in  Mississippi  in 
March,  100().  In  cooperation  with  the  General  Education  Board  of 
New  York,  this  work  in  1907  was  conducted  in  a  limited  wav  in 
Alabama  and  Virginia,  and  has  recently  been  extended  into  North 
Carolina,  South  Carolina,  and  (leorgia.  The  expenses  of  this  divi- 
sion of  the  work  are  defrayed  bv  the  (ireneral  Education  Board,  which 
has  appropriated  the  sum  of  $()9,000  for  demonstration  work  during 
the  year  connnencing  October  1,  1907.  The  board  has  shown  deep 
interest,  hearty  cooperation,  and  a  very  broad  philanthropy  in  this 
work  of  reaching  the  rural  masses  and  bettering  farm  conditions 

PLAN  OF  ORGANIZATION. 

The  Farmers'  Cooperative  Demonstration  Work  is  conducted  by 
the  writer  as  special  agent  in  charge,  who  reports  directly  to  the 
Chief  of  the  Bureau  of  Plant  Industry.     A  corps  of  field  agents, 
classified   according  to  territory  in  charge,  as  State,  district,  ami 
county    agents,    is    employed.     The    county    agents    are    appointed 
mainly  on  the  advi(!e  of  local  committees  of  prominent  business  men 
a  11(1  farmers  conversant  with  the  territory  to  be  worked.     Each  agent 
has  in  charge  the  i)ractical  work  in  one  or  more  counties,  strictly 
under  such  general   directions  as  may  be  issued  from  the  central 
office  at  Washington,  I).  C.     The  field  agents  have  been  selex^ted  with 
special  reference  to  a  thorough  knowledge  of  improved  agriculture 
and    piactical  experience  in   farming  in  the  sections  to  which  ap- 
pointed.    District  agents  are  expected  to  have  not  only  a  knowledge 
of  scientific  agriculture,  but  to  be  practical  farmers  and  to  have  had 
considerable   exj)erience   in   the   demonstration  w^ork.     State   agents 
are  strong  and  capable  men,  who  have  shown  their  ability  to  success- 
fully carry  out  the  instructions  of  the  central  office  over  a  large  terri- 
tory, and  they  are  especially  qualified  for  the  work  by  the  posses§:ion 
of  the  tact  necessary  to  influence  men. 
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The  term  "  demonstration  farm  "  is  used  to  designate  a  portion  of 
land  on  a  farm  that  is  worked  strictly  according  to  our  instructions. 
This  is  visited  by  an  agent  as  often  as  once  a  month,  if  possible,  to 
see  that  these  instructions  are  carried  out  and  to  give  any  further 
advice  necessary. 

A  "  cooperator  "  is  a  farmer  who  agrees  to  work  a  part  or  all  of 
his  crop  according  to  our  instructions,  but  a  Department  agent  only 
visits  him  in  exceptional  cases. 

During  the  ensuing  year  there  will  be  employed  in  the  coopera- 
tive demonstration  work  59  agents  paid  from  Government  appropria- 
tions, and  in  the  extension  work  84  agents  paid  by  the  General  Edu- 
cation Board.  With  this  force  about  12,000  demonstration  farms  had 
been  established  up  to  Februai-y  1,  1908,  and  20,000  farmers  had 
agreed  to  cooperate  and  make  reports  as  to  results. 

SCOPE  OF  THE  DEMONSTEATIONS. 

The  Farmers' .Cooperative  Demonstration  Work  is  a  system  by 
which  the  simple  and  well-established  principles  of  successful  fann- 
ing are  directly  taught  to  the  men  on  the  farms.  The  men  who  toil  on 
the  farms  to  produce  the  food  that  nourishes  all  the  people,  and  who 
in  a  large  measure  provide  the  resources  that  support  our  civilization, 
are  as  justly  entitled  to  a  knowledge  of  the  best  that  science  and 
general  experience  have  evolved  for  increase  of  production  and  for 
the  l>etternient  of  agricultural  conditions  as  the  youth  of  our  country 
are  entitled  to  an  education  that  will  fit  them  for  a  broader  citizen- 
ship. 

One  of  the  most  serious  problems  in  the  reform  of  agricultural 
methods  has  been  how  to  influence  the  farmer  to  adopt  improved 
practices.  It  has  been  found  that  the  mere  dissemination  of  printed 
information  sometimes  does  not  accomplish  this  result,  and  therefore 
the  method  of  neighlx)rhood  farm  demonstrations  in  cooperation  with 
progressive  farmers  has  l)een  evolved.  The  effect  of  a  field  demon- 
stration is  immediate  and  positive,  and  reaches  all  classes. 

By  actual  count,  it  is  determined  that  the  number  of  farmers  who 
annually  visit  each  demonstration  farm  ranges  from  thirty  to  a  hun- 
dred. If  the  average  is  placed  as  low  as  thirty  the  total  number  visit- 
ing 12,000  demonstration  farms  in  one  year  would  be  360,000.  If  we 
add  the  cooperating  farmers,  the  aggregate  is  greatly  increased. 

The  teaching  by  object  lessons  is  more  effective  where  it  is  simple, 
direct,  and  limited  to  a  few  common  field  crops,  such  as  cotton,  com, 
cowpeas,  and  oats  in  the  South,  so  that  the  comparisons  may  be  evi- 
dent and  accepted  at  a  glance.  If  general  success  can  be  secured 
with  these  standard  crops,  further  diversification  follows  as  a  patural 
result. 
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Briefly  stated,  the  salient  features  of  the  cooperative  farm  demon- 
strations are  as  follows: 

(1)  Better  drainage  of  the  soil. 

(2)  A  deeper  and  more  thoroughly  pulverized  seed  bed;  deep  fall 
breaking  (plowing)  with  implements  that  will  not  bring  the  subsoil 
to  the  surface. 

(3)  The  use  of  seed  of  the  best  variety,  intelligently  selected  and 
carefully  stored. 

(4)  In  cultivated  crops,  giving  the  rows  and  the  plants  in  the  rows 
a  space  suited  to  the  plant,  the  soil,  and  the  climate. 

(;"))   Intensive  tillage  during  the  growing  period  of  the  crops. 

(0)  The  importance  of  a  high  content  of  humus  in  the  soil.  The 
use  of  legumes,  barnyard  manure,  farm  refuse,  and  commercial  fer- 
tilizers. 

(7)  The  value  of  (trop  rotation  and  a  winter  cover  crop  on  south- 
ern farms. 

( 5)  The  accomplishing  of  more  work  in  a  day  on  the  farm  by  using 
more  horse  power  and  better  implements. 

•  (D)  The  importance  of  increasing  the  farm  stock  to  the  extent  of 
utilizing  all  the  waste  products  and  idle  lands  of  the  farm. 

{ 10)  The  j)r()(luction  of  all  food  re<|uired  for  the  men  and  animals 
on  the  farm. 

(11)  The  keeping  of  an  account  witli  each  farm  product,  in  order 
to  know  from  which  the  gain  or  loss  arises. 

THE  INSTRUCTIONS. 

Our  instructions  have  the  following  advantages:  (1)  \Miat  the 
Department  of  Agriculture  at  Washington  knows  from  its  vast  store> 
of  information  al)()ut  the  special  crop  under  consideration;  (2)  what 
the  State  agricuhural  experiment  stations  in  the  South  have  demon- 
>t rated  to  be  the  mo>t  advantageous  methods;  (8)  what  the  best  farm- 
ers ill  the  South  have  tested  and  proved  to  be  the  most  successful  prac- 
tices u})on  the  farm,  and  (4)  the  knowledge  obtained  by  the  traveling 
agents  of  this  demonstration  W(u*k,  who  visit  and  have  personal 
kn()wle(l<re  of  the  h)calitie^  in  the  State  in  which  thev  are  stationed. 
Even  then  the  instructions  given  are  along  the  lines  of  correct  prin- 
ciple, leaving  many  (h*tail>  to  tl\e  good  judgment  of  the  farmer. 

Ill  ihi>  cooperative  work  great  stress  is  laid  upon  a  more  thorough 
prej)aiati()n  of  the  soil  in  the  autunni,  because  in  our  southern  climate 
tlic  fi'osts  do  not  penetrate  th(^  soils  sufliciently  to  open  them  and 
admit  air:  we  must  therefore  do  by  i)lowing  in  the  fall  and  by  some 
winter  cultivation  what  Nature  dot's  in  the  colder  North. 

In  the  richest  soils  there  is  but  little  food  ready  prepared  for  the 
])lant,  and  Nature's  2)lan  is  that  this  food  shall  be  prepared  more  or 
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less  daily  by  the  action  of  the  air,  the  moisture  in  the  soils,  and  the 
sun.  These  three  agents  make  active  the  forces  that  prepare  the  food, 
so  the  plant  can  be  properly  nourished.  This  can  not  be  done  with- 
out plowing  and  cultivating  to  admit  the  air,  and  the  earlier  this 
work  is  commenced  before  tlie  winter  the  greater  the  effect-  it  will 
have  upon  the  crop  of  the  following  season. 

The  effect  of  using  good  seed  is  not  sufficiently  appreciated,  nor 
perhaps  is  it  understood  just  what  makes  good  seed.  It  must  be  the 
best  variety  for  the  purpose,  carefully  selected  early  in  the  fall  and 
stored  in  a  dry  place.  The  reasons  for  very  frequent  cultivation  are 
the  admission  of  air,  the  conservation  of  moisture  in  the  soil,  and  the 
prevention  of  a  surface  crust. 

Young  plants  require  excellent  cultivation,  just  as  young  animals 
reijuire  the  l)est  food  and  care. 

The  judicious  use  of  commercial  fertilizers  is  one  of  the  most  im- 
portant matters  in  modern  agriculture,  for  this  furnishes  plant  food 
directly  and  indirectly  to  the  young  plants.  For  soil  improvement 
we  must  largely  depend  upon  barnyard  manure,  the  compost  heap, 
and  leguminous  plants,  such  as  cowpeas. 

The  importance  of  doing  more  as  well  as  better  work  in  a  day  has 
not  been  sufficiently  impressed  upon  the  southern  farmer.  This  re- 
quires the  use  of  stronger  teams  and  better  tools.  Working  3  acres 
in  a  day  where  1  is  worktnl  now  and  working  each  acre  three  times 
as  well  is  a  problem  in  profit  easily  understood  after  demonstration. 

HOW  FAEMEES  ARE  INFLUENCED  TO  ADOPT  BETTER  METHODS. 

In  the  South  nearly  all  the  merchants,  bankers,  and  lawyers  in 
the  towns  and  smaller  cities  own  farms  and  are  intenselv  interested 
in  agriculture.  They  form  an  effective  center  of  influence,  easily 
convinced  of  the  value  of  the  cooperative  demonstration  plan  by 
reason  of  their  high  intelligence.  Meetings  are  called  and  the  work 
inaugurated.  Xo  further  argument  is  necessary  after  the  demon- 
strations hav(»  Ix^en  made.  Facts  do  the  talking.  The  teachers  in 
th(»  public  schools  are  generally  alert  and  render  most  valuable 
assistance.  The  agricultural  colleges  and  agricultural  experiment 
staticms  give  hearty  cooperation.  Thus,  general  interest  is  aroused 
in  these  demonstrations,  which  leads  to  careful  observation  and  study 
on  the  part  of  the  farmers  and  of  the  community.  Public  meetings 
are  held  for  th(»  discussion  of  these  plans.  In  the  cotton-producing 
States  the  first  instructions  include  cotton  as  the  main  cash  crop, 
corn  as  the  standard  food  for  work  animals  and  the  basis  for  more 
stock  on  the  farm,  cowpeas  for  food  and  for  the  renovation  of  the 
soil,  oats  or  wheat  as  a  winter  cover  crop,  and  the  meadow  and  the 
pastun*  as  the  most  economical  source  of  food  for  farm  stock.    AVhen 
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the  farmer  has  mastered  these  crops  he  is  ready  for  diversification 
in  anv  desired  direction. 

« 

In  districts  where  cotton  is  not  the  standard  cash  crop,  instruction 
is  given  in  whatever  rephices  cotton  as  a  money-earning  crop.  These 
simple  lessons  at  the  start  are  gradually  made  progressive  until  thev 
cover  all  information  necessary  to  success  in  the  agriculture  of  the 
district. 

As  a  means  of  reaching  thousands  of  farmers  with  whom  our 
agents  do  not  come  in  personal  contact,  systematic  use  is  made  of  the 
newspapers.  Every  bulletin  or  letter  of  instruction  sent  to  cooj>erators 
is  also  furnished  to  about  2,000  county  newspapers,  and  by  most  of 
them  published  in  full.  The  hearty  cooperation  of  the  press  has 
been  of  great  value  to  the  demonstration  work. 

THE  CULTURAL  SYSTEM  FOR  PRODUCING  COTTON  UNDER  BOLL- 
WEEVIL  CONDITIONS. 

As  it  is  evident  that  the  cotton  boll  weevil  will  soon  spread  over 
the  entire  cot  ton -producing  territory  of  the  United  States,  it  is  a 
matter  of  general  interest  to  know  how  cotton  is  at  present  produced 
with  the  weevil  ])res('nt. 

Success  in  making  a  cotton  crop  under  boll-weevil  conditions  is 
based  upon  three  ])rinciples.  It  was  found  (1)  that  the  numlx^i's  of 
the  weevils  could  1k»  limited  so  that  thev  would  not  become  totallv  de- 
striictive  to  the  cr()[)  until  the  first  and  middle  crops  are  out  of  danger; 
(2)  that  the  cotton  plant  can  be  so  bred  and  selected  as  to  throw"  nearly 
its  whole  life  forces  into  the  lower  and  middle  crops,  and  (3)  that 
the  j)lant  can  be  so  hastened  to  nuiturity  by  the  application  of  cul- 
tural methods  that  most  of  the  bolls  wmII  be  developed  to  the  safety 
point  before  the  weevils  are  too  numerous. 

(Juided  by  the  principles  just  mentioned,  the  Bureau  of  Plant  In- 
dustry has  worked  out  a  cooperative  plan  of  producing  cotton  under 
l)()ll-weevil  conditions,  which  is  known  through  the  South  as  tlie 
*'  cotton-cultural  system."  This  plan  is  based  upon  our  knowledge 
of  the  cotton  plant  and  u[)on  the  life  habits  of  the  boll  weevil  a< 
ascertained  by  the  Bureau  of  Entomology."  Its  chief  features  may 
be  briefly  mentioned,  as  follows: 

(1)  The  (l(»struction  of  the  weevils  in  the  fall  {a)  by  burning  the 
cotton  stalks  early  in  the  fall  while  the  weevils  are  still  upon  them 
and  (h)  by  burning  :ill  rubbish  in  and  about  the  field  which  might 
serve  for  hibernating  ([uarters. 

It  is  so  difhcult  to  secure  a  general  adoption  by  the  fanners  of  the 
plan  of  early  burning  of  the  cotton  stalks  that  we  have  aUowed  the 
stalks  to  i)e  turned  under  provided  the  immature  bolls  are  destroyed. 

"  See  1 5n  Met  in  No.  51  of  the  Hiireau  of  Entomolo^. 
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(2)  Immediately  after  destroying  the  bolls  breaking  (plowing)  the 
field  as  deep  as  conditions  will  allow. 

(3)  The  shallow  winter  cultivation  of  the  soil.     . 

(4)  As  early  planting  as  the  season  will  allow  with  safety  to  the 
crop. 

(5)  The  planting  of  early-maturing  varieties  of  cotton. 

(6)  The  use  of  fertilizers. 

(7)  leaving  more  space  Ix^tween  the  rows,  and  on  ordinary  uplands 
having  a  greater  distance  between  plants  in  the  row  than  is  usually 
allowed.  On  rich  or  highly  fertilized  lands  it  is  better  to  crowd  the 
plants  slightly  in  the  rows  to  avoid  the  excessive  growth  of  the  stalks. 

(8)  The  use  of  the  toothed  harrow  before  and  after  planting  and 
on  the  young  cotton. 

(9)  Intensive  shallow  cultivation. 

(10)  Agitation  of  the  stalks  by  me^ns  of  brush  attached  to  the 
cultivator. 

(11)  Picking  up  and  burning  the  squares  that  fall,  where  practi- 
cable. 

(12)  Controlling  the  growth  of  the  plant  if  excessive  by  barring 
off  or  topping. 

(13)  Selecting  the  seed. 

(14)  The  rotation  of  crops  and  the  use  of  legumes. 

It  will  be  noted  that  the  system  as  outlined  has  a  twofold  object: 
(1)  To  reduce  the  number  of  weevils  and  (2)  to  aid  early  maturity 
in  order  to  obtain  a  crop  in  advance  of  the  weevil. 

A  few  remarks  concerning  the  main  features  of  this  plan  may 
prove  of  value. 

* 

DESTRUCTION  OF  THE  WEEVILS. 

One  of  the  greatest  dangers  to  the  cotton  crop  is  the  wintering  of 
large  numbers  of  weevils.  By  a  failure  to  destroy  early  in  the  faH 
the  immature  cotton  bolls  and  the  rubbish  in  the  fields,  enough  wee- 
vils may  be  wintered  over  to  jeopardize  the  crops  the  ensuing  year. 
If  the  immature  bolls  and  the  field  rubbish  are  destroyed  the  stalks 
may  be  safely  plowed  under.  The  rubbish  in  the  field  which  may 
serve  for  hibernating  quarters  includes  the  borders  and  fence  corners. 

Two  methods  of  destroying  the  over-wintered  weevils  while  they 
are  feeding  on  the  tender  terminal  buds  are  advocated:  (1)  They 
may  be  hand  picked  and  burned  or  (2)  some  may  be  destroyed  by  the 
use  of  the  harrow  and  brush. 
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FALL  AND  WINTER  CULTIVATION  OF  THE  SOIL. 

After  the  destruction  of  the  bolls  in  the  fall,  breaking  (plowing) 
the  fiekl  1  or  2  inches  deeper  than  usual  assists  in  the  destruction  of 
the  weevils  and  in  the  preparation  of  the  field  for  successful  cropping 
the  following  st^ason.  In  order  to  air  the  soil  and  destroy  grass,  shal- 
low winter  cultivation  of  the  soil  should  be  practiced,  i.  e.,  working 
the  land  with  a  toothed  harrow  or  a  disk  once  every  twenty  or  thirty 
days  during  the  winter,  as  the  weather  may  permit.  The  soil  should 
be  in  excellent  condition  at  the  time  of  planting. 

EARLY   PLANTING    AND    THE    USE    OF    EABLT-MATXTBING 

VARIETIES. 

The  object  of  early  planting  is  to  hasten  the  maturity  of  the  crop. 
Th(»  Bureau  of  Entomology  has  shown  that  the  weevils  do  not  multi- 
ply until  the  s(|uares  begin  to  form  and  do  not  generally  become 
numerous  enough  to  destroy  the  entire  crop  before  the  last  of  July. 
Ill  additicm  to  this,  early  planting  has  been  found  generally  helpful 
against  cotton  ])ests,  such  as  the  boll  worm  and  the  leaf  worm.  Fur- 
theriiiore,  the  winter*  rains  usually  leave  the  soil  with  plenty  of  mois- 
ture, while  ill  the  sj)riiig  there  is  liable  to  be  a  drought  which  may 
retard  germination  in  late  planting. 

Varieties  of  cottcm  differ  in  time  of  maturitv,  and  the  same  variety 
may  differ  owing  to  soil,  moisture,  fertilization,  cultivation,  etc.  The 
planting  of  early-maturing  varieties  of  cotton  is  not  only  important  as 
an  aid  in  securing  a  crop,  but  also  as  a  means  of  destroying  the  weevil. 
The  early-maturing  cotton  can  be  gathered  and  the  immature  bolls 
destroyed  Ix'fore  it  is  time  for  the.  weevils  to  go  into  winter  quarters. 
If  all  growers  would  ])lant  early-maturing  cotton  and  follow  the  plan 
here  outlined  it  would  result  in  greatly  lessening  the  damage  of  the 
Aveevil. 

In  advising  the  planting  of  ejirly-maturing  cotton  it  is  not  the  in- 
tention to  advocate  the  exclusive  use  of  small-boll  cotton.  These 
varieties  may  l)e  beit(M*  adapted  to  the  northern  limits  of  the  cotton 
\hA{,  but  in  nine-tenths  of  the  cotton-producing  territory  there  are 
large-boll  varii^ties  which  can  lu^  just  as  successfully  grown  under 
l)oll-\\  (H'vil  conditions  as  the  small-boll  cottons.  Thev  must  be  varie- 
lies  that  are  generally  vigorous  and  that  put  out  short-jointed  fruit 
liinl)s  close  to  the  ground. 

USE   OF   FERTILIZERS. 

The  Use  of  fertilizers,  esj)ecially  acid  phosphate  and  potash^  to 
hasten  maturity  and  increase  fruitage,  as  well  as  the  use  of  cotton- 
se(Hl  in(»ai  when  necessary  to  i)romote  vigor  and  growth,  is  recom- 
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mended.  Soils  and  methods  of  application  are  fully  explained,  and 
it  has  Ix^en  demonstrated  that  a  small  quantit}^  of  fertilizer  properly 
applied  accomplishes  marvelous  results. 

SPACING  BETWEEN  PLANTS  AND  BOWS. 

Planting  in  rows  wider  than  usual  and  allowing  more  space  in  the 
row  on  light  lands  are  advised  under  boll-weevil  conditions.  Special 
attention  nuist  he  directed  to  have  the  rows  the  proper  distance  apart 
and  to  thin  the  plants  in  the  rows.  There  must  be  width  enough  for 
the  sun's  ravs  to  reach  the  earth  between  the  rows  and  thus  aid  in 
destroying  the  larviv  of  the  weevil. 

Generally  speaking,  more  si)ace  to  the  plant  makes  a  better  stalk 
with  more  limbs,  more  bloom,  and  a  higher  grade  of  cotton.  The 
spacing  l)etween  the  rows  and  in  the  row\s  must  depend  on  the  soil 
and  the  variet>'  of  cotton.  More  space  should  be  given  to  fertilized 
than  to  unfertilized  cotton.  If,  however,  extreme  space  is  allowed 
iK^tween  plants  in  the  rows  and  intensive  cultivation  is  given  theix? 
may  be  enough  stimulus  imparted  to  the  growth  of  the  plant  to  ac- 
tually retard  maturity  unless  the  growth  is  controlled  by  barring  off, 
31S  explained  later;  hence,  on  rich  lands  it  is  best  to  give  plenty  of 
space  between  the  rows  and  to  crowd  the  plants  a  little  in  the  rows. 

USE  OF  THE  TOOTHED  HABBOW. 

The  use  of  the  toothed  harrow  as  soon  as  the  crop  comes  up  is  of 
sufficient  importance  to  warrant  special  mention.  After  early  plant- 
ing the  germination  is  fre<|uently  slow^  and  the  earth  may  become 
crusted.  The  harrow  may  be  used  to  break  the  crust  before  the  plants 
are  uj)  and  should  be  used  soon  afterwards  to  keep  the.  soil  loose  so 
that  the  plants  will  take  on  rapid  growth  at  once.  The  crop  is  sur- 
prisingly advanced  by  the  judicious  use  of  the  haiTow. 

INTENSIVE  CULTIVATION. 

Plowing  or  cultivating  deep  the  first  time  and  shallow  at  all  subse- 
quent times  is  an  important  feature  of  g(K)d  cotton  production.  It 
destroys  weeds,  increases  the  plant  food,  and  conserves  moisture,  con- 
secpiently  hastening  maturity.  Under  boll-weevil  conditions  the  cot- 
ton crop  should  be  cultivated  every  week.  Some  of  our  most  suc- 
cessful coopeiators  have  cultivated  fifteen  times  and  continued  till 
picking  commenced. 

AGITATION  OF  STALKS. 

Violent  agitation  of  the  cotton  stalks  when  cultivating  or  plowing, 
by  means  of  a  brush  attached  to  the  cultivator  or  plow,  is  recom- 
mended.    Some  farmers  attach  a  chain  to  the  tongue  and  smooth 
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poles  to  the  whiffletrees,  and  also  a  pole  to  the  handles,  so  as  to  brush 
the  stalks  more  than  once  in  passing.  Bundles  of  soft,  leafy  twi<p? 
are  better.  This  knocks  off  the  infested  squares.  The  great  majority 
of  squares  fall  off  naturally  in  a  very  few  days  after  they  become  in- 
fested. Abundant  testimony  has  come  fi'om  our  cooperators  to  show 
that  as  long  as  Aveekly  cultivation  of  the  crop  with  violent  agitation  of 
the  stalks  is  continued  the  damage  done  by  the  boll  weevil  is  greatly. 

reduced. 

PICKING  UP  FALLEN  SQUABES. 

An  important  aid  toward  the  destruction  of  the  weevils  is  picking 
up  the  squares  that  fall.  If  two  or  three  generations  can  thus  Ik* 
destroyed,  it  will  result  in  retarding  the  increase  of  the  weevil  and 
in  adding  to  the  cotton  crop.  This  reduces  the  rapidity  with  which 
the  weevils  multiply  and  is  a  great  aid  in  saving  the  crop. 

BARRING  OFF  OR  TOPPING. 

Under  boll-weevil  conditions  the  main  cotton  crop  must  be  made 
upon  the  lower  and  middle  limbs.  There  is  no  use  of  a  tall  plant. 
The  giowth  of  the  plant  should  therefore  he  controlled  by  barring 
off  or  topping.  As  soon  as  the  plant  indicates  too  rapid  growth,  bar 
otr  on  each  side,  thus  slightly  root  pruning  and  retarding  upward 
growth.  Th(»  tendency  will  then  he  to  throw  more  vigor  into  the 
lower  limbs  and  to  put  on  more  fruit.  This  method  is  especially 
valuable  on  rich  bottom  lands  where  the  stalks  frequently  grow  i\  to 
T  feet  high.  It  should, be  noted  that  with  the  boll  w(»evil  no  top  crop 
is  made:  hence,  more  bottom  crop  must  be  secured,  requiring  a  low, 
limby,  vigorous  plant. 

SELECTING  AND  STORING  SEED. 

8carc(dy  any  item  in  the  cultural  system  is  of  more  importance 
than  the  selection  of  the  seed  as  an  aid  to  earlv  maturity  in  the  fol- 
lowing  croj).  The  largest,  best,  and  earliest  bolls  from  the  most 
\  igorous  short -jointed  plants  should  be  selected  for  seed  in  advance 
of  the  general  picking  and  be  stored  in  a  dry  place.  The  planting  of 
enrlv-niaturin<i:  varieties  and  the  selection  of  seed  from  the  earliest 
jind  best  bolls  on  the  most  vigorous  and  l)est  developed  stalks  are 
fundamental  principles  in  growing  cotton  irrespective  of  the  boll 
weevil  and  can  not  be  too  closelv  followed. 

ROTATION  OF  CROPS  AND  USE  OF  LEGUMES. 

The  Bureau  of  Plant  Industrv  in  all  its  instructions  seeks  to  build 
up  soil  energy  and  to  improve  the  mechanical  condition  of  the  soil 
as  well.  An  important  factor  to  this  end  is  rotation  of  crops  and  the 
incn^ase  of  humus  by  plowing  under  green  plants,  especially  cow- 
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peas.     This  builds  up  the  soil  and  renders  it  more  porous  and  re- 
sponsive. 

Some  of  the  serious  difficulties  in  cotton  production  arise  from  the 
growing  of  consecutive  crops  of  cotton  on  the  same  land.  This 
•nnluces  fertility  and  hence  operates  against  early  maturity.  With 
the  best  of  efforts  to  clear  fields  of  the  weevil  in  the  fall  by  burning 
the  stalks  and  deep  plowing,  some  weevils  will  survive,  and  a  few 
soon  infest  a  field.  By  planting  one  half  of  the  land  to  corn  and 
cowpeas  and  the  other  half  to  cotton,  as  much  cotton  can  be  produced 
as  formerly  and  the  land  will  be  gradually  restored  to  its  original 
fertility.  The  corn  and  cowpeas  will  also  add  materially  to  the 
income  of  the  farm,  but  the  special  reason  urged  for  such  rotation 
under  boll-weevil  infestation  is  that  the  crop  of  corn  and  peas  leaves 
the  field  free  from  the  weevil,  as  it  feeds  only  upon  cotton.  It  is  evi- 
dent that  with  the  boll  weevil  it  requires  more  labor  to  cultivate  an 
acre  of  cotton ;  conse(|uently,  only  as  many  acres  should  be  planted  as 
can  be  given  the  l)est  attention,  so  as  to  produce  a  maximum  crop, 
thus  leaving  more  land  for  cereals  and  for  meadows  and  pastures. 

DEMONSTRATION  WORE  ON  VARIOUS  FARM  CROPS. 

The  Farmers'  Cooperative  Demonstration  Work,  as  before  stated, 
aims  to  cov(»r  the  entire  scope  of  the  management  of  the  standard 
crops  in  the  sections  where  the  work  is  conducted.  In  addition  to  the 
cotton-culture  svstem,  which  is  the  main  feature  of  the  work  in  manv 
localities,  it  may  l>e  well  to  give  brief  mention  of  some  of  the  coopera- 
tive work  (m  other  crops  now  under  way,  such  as  corn  culture,  the  use 
of  soil-renovating  crops,  and  the  production  of  good  farm  seeds. 

COBN  CULTUBE. 

Corn  is  the  main  grain  (lei)endence  for  farm  stock  and  can  be  suc- 
^•essfully  raised  in  most  portions  of  the  South.  Any  considerable  in- 
crease in  its  annual  production  would  have  a  marked  effect  upon  the 
value  of  the  unused  lands  for  grazing  purposes  and  would  perceptibly 
increase  the  income  of  tin*  farms.  The  importance  of  com  for  food 
and  for  rotation  with  other  crops  gives  it  a  rank  next  to  cotton  as  a 
standard  farm  croj).  Notwithstanding  this,  its  cultivation  has  been 
singularly  neglected  until  the  average  yield  per  acre  has  fallen  belOV 
the  profit  line  in  numy  States.  Even  at  the  high  value  per  bushel 
allowed,  the  corn  crop  in  many  of  the  Southern  States  does  not  pay  a 
living  wage  or  a  fair  rent  value  for  the  land. 

There  is  abundant  proof  that  large  and  profitable  crops  of  com  can 
be  produced  in  the  South  by  the  lise  of  the  best  seed  and  improved 
methods.  The  planting  of  low -grade  seed  in  a  shallow  and  impover- 
i.shed  seed  bed  is  responsible  in  the  main  for  deficient  yields  and  qual- 
ity.   However,  to  secure  the  best  results  other  reforms  must  be  ma    , 
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such  as  l)ettor  drainage,  an  adjustment  of  distances  between  the  rows 
and  the  stalks  in  the  rows  to  meet  the  requirements  of  soil  and  climate, 
intensive  cultivation  of  the  crop,  the  use  of  cowpeas  in  the  corn,  and 
the  following  of  the  corn  with  a  winter  cover  crop. 

The  Farmers'  Cooperative  Demonstration  Work  includes  instruc- 
tion along  all  of  these  lines,  and  the  results  have  been  most  encourag- 
ing. Our  investigations  show  that  not  even  1  per  cent  of  the  lands  in 
the  South  planted  to  corn  are  plowed  deeply  enough  at  breaking,  that 
they  have  not  sufficient  humus,  and  that  they  are  not  given  the  proper 
tillage  to  make  the  best  crop.  Seed  is  so  generally  defective  that  only 
about  one-third  of  so-called  good  seed  is  suitable  for  planting  if  maxi- 
nuim  yields  are  expected.  Along  these  practical  lines  we  are  conduct- 
ing cooperative  demonstrations  with  the  object  of  increasing  the  com 
cro})  in  the  South  Atlantic  and  Gulf  States  at  least  threefold  per  acre 
without  additional  cost.  A  system  of  seed  selection  for  improving  the 
(|uality  and  increasing  the  yield  and  methods  of  storage  for  the  pres- 
ervation of  vitality  are  outlined,  detailed  instructions  being  given  on 

application. 

Selection  of  Seed  Corn. 

The  object  of  the  average  fanner  in  planting  corn  is  to  secure  the 
largest  crop  of  good  corn  possible  under  the  conditions.  The  selec- 
tion of  the  seed  is  very  important. 

For  the  best  results  corn  should  lx»  selected  in  the  field.  The 
Japanese  select  their  rice  seed  before  the  harvest. 

The  model  ear  of  corn  is  only  a  small  part  of  the  problem.  The 
stalk,  the  leaf,  the  root  habits,  the  husk,  and  the  environment  of  the 
plant  from  which  the  ear  is  taken  nuist  be  considered.  Most  of  the 
Southern  States  are  subject  to  a  shorter  or  longer  drought  during  the 
period  of  gi'owth  of  the  corn  crop,  and  the.  crop  wuU  depend  largely 
upon  the  di'ought-resisting  habits  of  leaf  and  roots.  Some  varie- 
ties of  corn  which  are  model  in  ear  have  so  open  a  husk  that  the 
weevils  destroy  nnich  of  it  while  in  the  field.  Again  the  ear  in  the 
cril)  does  not  tell  how  many  weak  or  bastard  stalks  grew  in  the 
vicinity. 

COWPEAS   AND   OTHER  SOIL-RENOVATING  CROPS. 

As  just  stated,  corn  recjuires  a  strong,  well-tilled  soil,  and  upon  thin 
land,  deteriorated  by  bad  management,  the  yield  soon  drops  below  a 
leniunerative  avei'age.  Such  lands  will,  however,  profitably  produce 
other  crops  of  great  value  for  the  sustenance  of  farm  stock,  and, 
ill  addition,  the  growing  of  these  crops  will  provide  an  excellent 
means  of  soil  renovation.  Lands  that  are  now  producing  10  bushels 
of  corn  per  acre  will  with  nuich  less  labor  produce  H  tons  of  cowpea 
hay  per  acre,  ecpuil  in  nutritive  value  to  31  bushels  of  com,  or  they 
wiil  yield  IJ  tons  of  peanut  hay  per  acre,  equal  in  nutritive  value  to 
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23f  bushels  of  corn,  and  in  addition  a  peanut  crop  of  25  bushels  per 
acre  may  be  secured. 

On  rich  lands  that  under  good  culture  will  produce  40  or  more 
bushels  of  corn  per  acre  satisfactory  results  can  be  secured  by  plant- 
ing cowpeas  between  the  rows  of  corn.  Even  rich  bottom  lands  rated 
to  yield  40  bushels  of  corn  per  acre  if  sown  to  alfalfa  frequently  pro- 
duce 5  tons  of  hay  per  acre  in  a  season,  equal  in  feeding  value  to  105J 
bushels  of  corn.  In  addition,  such  crops  as  cowpeas,  peanuts,  and 
alfalfa  rapidly  enrich  the  soil  and  leave  it  in  excellent  mechanical 
condition  for  the  ensuing  year. 

Generally  speaking,  poor  hill  lands  should  not  be  used  for  com 
culture  unless  they  are  placed  under  a  thorough  system  of  renovation, 
or  unless  fertilization  with  stable  manure  or  compost  is  practiced  to 
a  high  degree. 

SEED  FASMS. 

The  good-seed  problem  has  been  a  most  difficult  one  to  solve  in  the 
South.  Very  few  farmers  have  paid  any  attention  to  planting  pure 
seed  or  keeping  it  pure  when  planted,  and  still  fewer  have  tried  to 
improve  their  seed  by  selection.  Not  one  farm  in  one  hundred  in  the 
South  has  proper  storage  for  good  seed.  Through  field  agents  promi- 
nent farmers  in  every  county  have  been  induced  to  establish  seed 
farms,  where  the  cultivation  of  the  crop  and  the  selection  and  storing 
of  the  seed  are  supervised  by  agents  of  this  cooperative  demonstra- 
tion work  under  an  agreement  that  the  seed  produced  shall  be  dis- 
tributed to  the  farmers  at  a  moderate  price.  The  best  seeds  for  a 
given  section  are  observed  and  a  general  interest  is  aroused  among 
the  farmers  to  plant  a  separate  seed  patch  on  every  farm  and  carefully 
select  for  improvement. 

FEACTIGAL  EESXTLTS  ACCOMPLISHED. 

The  field  operations  in  connection  with  the  Farmery'  Cooperatiye 
Demonstration  Work  extend  over  such  a  vast  territory  that  it  is 
difficult  to  state  results  in  a  concrete  way.  The  following  statements 
give  the  more  important  items  in  condensed  form: 

Amount  available  from  Congressional  appropriations  for  year  1907-8.  $77, 789. 80 

General  Education  Board,  contribution  « ^_    09,000.00 

Slater  fund  « 1, 000. 00 

Voluntary'  local  contributions  (estimated)* 20,000.00 

167, 789. 80 

^  The  responsibility  for  handling  these  funds  remains  in  the  hands  of  the  con- 
tributors, acting  under  the  advice  of  the  agent  in  charge. 

*  Many  counties  ask  for  more  demonstration  farms  and  more  improved  seed 
than  the  Department  of  Agriculture  can  furnish  on  acconnt  of  lack  of  funds. 
Some  of  these  pledge  the  money  necessary  to  thus  supplement  the  work. 
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Agent  in  charge 1 

General   assi8tant  agents 2     [ 

Field  agents 143 

States  partially  or  wholly  worked 10 

Public  meetings  held  annually 2. 75>)     ' 

Circulars  distributed  annually 200,0(iu     I 

Number  of  demonstration  farms,  11)07-8,  of  which  exact  records  are 

kept  in  central  office 12,<«w 

Number  of  cooi)erating  farmers,  19()7-8 2l)JM) 

Number  of  farmers  visiting  the  demonstration  farms  annually  (con- 
servatively  estimatetl) :HR).0«n) 

Great  interest  is  everywhere  manifested  in  better  preparation  of 
the  soil,  in  planting  selected  seed,  and  in  general  betterment. 

Thousands  of  prize  contests  have  been  started  in  cotton  and  corn 
production  among  farmers  and  also  among  boys  on  the  farm. 

Thousands  of  letters  bearing  testimony  to  the  value  of  the  work 
have  been  received,  but  it  is  impossible  to  present  any  extended  digest 
of  these  within  the  limits  of  a  Farmers'  Bulletin. 

The  following  extracts  from  letters  received  show   the  people's 

estiniate  of  the  value  of  this  demonstration  work: 

. 

Marshall,  Tex.,  October  10,  I9fn. 

We,  the  undersigned  committei*  for  Harrison  County,  Tex.,  make  the  following 
preliminary  report  on  the  Farmers'  Cooperative  Demonstration  VS'ork  done  the 
l)ast  season  in  this  county. 

On  account  of  the  ravajj:es  of  the  boll  weevil,  Harrison  County,  Tex.,  was 
threatened  with  a  disaster  in  the  loss  of  the  cotton  crop  that  would  affect  every 
material  interest  in  the  county.  The  loss  of  money  was  not  the  sole  consideni- 
tion.  Our  tenants  and  farm  laborers  would  to  a  large  extent  leave  the  county, 
and  it  would  thus  iK^rmanently  injure  our  Commonwealth.  In  this  emerjrency 
we  api)ealed  to  the  United  States  Department  of  Agriculture  tlirough  you  for 
advice  and  aid.  You  came  to  our  county  and  organized  the  work  in  February. 
11M)7.  niKler  an  arranjjement  by  whi<'h  the  Department  of  Agriculture  would 
furnish  superintendence  and  the  p(.H.)ple  of  this  county  would  raise  enough  fuiuls 
to  buy  i)uprov(Hl  s(mh1  for  the  demonstration  farms.  The  citizens  of  the  comity 
promptly  raised  and  deposited  in  bank  $1,000  and  later  contributed  $700  more, 
making  a  total  of  .$1,700  invested  in  better  seed.  All  agreements  between  the 
I)ei)artinent  of  Agriculture  and  the  i)eople  were  promptly  and  .satisfactorily 
carrie<l  out.  Almost  without  exception  this  was  the  worst  season  this  section 
has  ev(M-  known  for  iiroducinj?  cotton,  but  without  reservation  we  wish  to  make 
the  followinj:  statements: 

( 1  )  The  results  of  th(»  demonstration  work  have  been  in  the  highest  degree 
satisfactory  to  our  p(M)i)le,  and  they  regard  this  movement  as  one  of  the  greatest 
ever  made  for  tlu^  ui»building  of  our  section. 

( LM  ( >nr  people  are  unanimous  in  asking  for  its  continuance  and  would  regard 
the  discontinuance  of  the  work  as  an  untold  disaster. 

(,;>)   Among  the  many  good  things  accomplished  we  enumerate  the  following: 

((I)  It  (»stal)lislu^l  over  :](M)  demonstration  farms,  scattered  over  the  entire 
county. 

(ft)  It  taught  better  culture  and  intriKluced  better  seed.  These  two  items 
alone  were  worth  more  than  $100,000  this  year  to  our  county  In  actual  cash,  to 
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say  nothing  of  future  benefits.    The  improvement  was  so  apparent  that  the 
observing  traveler  on  the  highways  could  pick  out  every  demonstration  field. 

(e)  This  demonstration  work  saved  a  stampede  of  tenant  farmers  and  labor- 
ers from  the  farms. 

(d)  It  gave  confidence  to  the  merchants  and  bankers  that  a  crop  would  be 
made,  and  thus  promoted  credit. 

(€)  It  demonstrated  to  the  farmers  that  a  crop  of  cotton  could  be  made 
under  extremely  adverse  condition  of  weather  and  insect  pests,  and  they  enter 
upon  another  yejir  with  perfect  confidence. 

(ireat  credit  for  the  success  of  this  year's  work  is  due  to  the  excellent  super- 
vision of  W.  F.  Proctor,  State  agent  for  Texas,  and  to  the  untiring  energj-  of 
T.  O.  Plunkett,  local  agent. 

Jno.  H.  Pope.  M.  Scully. 

W.    T.    TWYMON.       H.  B.  McWiLLIAMS. 

P.  (i.  Whaley.       W.  Ij.  Martin. 

The  above  committeemen  are  well  known  to  me  and  are  among  the  most  sub- 
stantial and  reliable  citizens  of  Harrison  County,  Tex.,  and  I  also  i>eraonally 
indorse  the  statements  made. 

H.  S.  Lyttleton, 
County  Juilg(\  HarriHoti  County,  Tcr. 


Palestine,  Tex.,  January  /,  i.OON. 

Dear  Sir:  We,  the  undersigned  citizens  of  Anderson  Countj%  Tex.,  desire  to 
ac*quaint  you  with  the  character  of  the  work  done  in  this  county  since  last 
March  through  the  department  known  as  the  Farmers'  Cooperative  Demonstra- 
tion Work,  and  to  call  your  attention  to  some  of  the  beneficial  results  accom- 
plished. 

The  work  of  the  Department  in  this  county  was  done  on  a  comparatively 
small  scale.  The  enterprising  board  of  trade  of  the  city  of  Palestine  contributed 
$(jO()  to  this  work,  which  constitutetl  the  sum  of  local  sup|x>rt  the  work  has  had 
in  the  way  of  money  (•ontri!)nte(l.  Hut,  notwithstanding  this,  the  result  of  tlie 
work  accomplished  has  been  most  gratifying  in  many  ways. 

Two  hundred  demonstration  farms  have  been  established;  improved  seed  has 
lieen  used :  improve<l  methods  of  cultivation  have  been  emjtloyed,  and  a  fine 
showing  has  been  made.  Outside  of  these  demonstration  farms  a  conservative 
pstimate  places  the  average  yield  of  cotton  per  acre  at  about  300  pounds  of  seed 
cotton,  or  about  1  bale  to  6  acres.  The  record  made  by  the  demonstration  farms 
Is  (JOS  pounds  of  seed  cotton  iM»r  acre  as  an  average.  The  yield  of  com  per  acre 
outside  of  the  demonstration  farms  is  certainly  not  greater  than  15  bushels 
I)er  acre.  The  demonstration  farms  show  an  average  yield  of  28^  bushels  per 
acre.* 

This  good  showing  on  the  cottcm  is  still  further  augmented  i>y  the  fact  that 
while  it  formerly  took  about  1.700  pounds  of  seed  cotton  to  make  a  bale,  the 
Improved  see<l  us^hI  on  the  demonstration  farms  produces  a  bale  with  1,400 
[M>un<ls  of  seed  cotton. 

These  manifest  results  of  the  work  are  proving  very  stimulating  to  the  farm- 
ing interests,  and  the  advantages  of  the  work  of  this  first  .^^eason  are  simply 
incalculable.     We  believe  that  one  of  the  certain  results  is  a  general  awaken- 


«  The  yields  of  cotton  and  corn  given  are  unusually  low  because  of  the  exce«- 
sive  rainfall. 
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ing  of  the  farmers  of  this  county  to  the  need  of  better  seeds  and  up-to-date 
methods  of  farming. 

It  must  be  remembered  that  the  showing  that  has  been  made  this  last  year 
has  been  made  under  the  most  adverse  circumstances  imaginable.  Adverse 
crop  conditions  have  existed  from  the  very  beginning  of  the  work. 

We  earnestly  petition  that  the  good  work  be  continued  in  this  county  on  just 
:is  lari^e  a  scale  as  possible,  and  we  pledge  the  same  our  hearty  cooperation  and 
tMicouraj^ement.     ♦     *     ♦ 

John  R.  Heabne,  H.  W.  Watts, 

I*rrsi(h'ni,  Board  of  Trade,  and  Ex-Sheriff,  Anderson  (-ouuty. 

President,  lioyall  National  Bank,  Don  M.  Barrett, 

It.  K.  'Claridok,  Kx-Tax  Collector,  Anderson  County. 

President,  Tej:as  Die,  Southern  S.  M.  Paul, 

Corn  Association.  Farmer. 

Y.  L.  .Tones,  J.  J.  Strickland, 

Merehant,  Representatire, 

H.  HoRWiTZ,  Thirtieth  Legislature. 

Merehant. 


Dknison  Board  of  Trade, 

Denison,  Tex,,  January  2,  190H. 

Dear  Sir  :  Referring  to  your  esteemed  favor  of  recent  date,  beg  to  siiy  that  wo 
^jreatiy  appre<Mato  your  interest  and  cooperation  in  our  efforts  for  agricultural 
a<lvancoiiient,  and  we  expe<-t  great  good  to  result  from  the  work  planned  next 
yea  I".  The  work  of  the  past  year  has  served  to  thoroughly  arouse  our  i)eople  to 
ail  niKlcMstandinjj:  of  the  great  work  that  your  Department  is  doing  in  the  inter- 
est of  agricultural  advancement. 

Your  work  iu  this  community  during  tlie  past  year  lias  been  of  inestimable 
value  to  our  people.  There  has  been  a  wonderful  awakening  of  interest  among 
our  farmers,  who  are  now  on  the  alert  for  new  Ideas  and  progressive  methods. 
There  was  a  lime,  i)erhaps,  when  farmers  regainied  the  work  of  the  Department 
of  Aj^ricuiture  as  empty  theory  and  spurned  the  advice  of  what  they  plejised  to 
terui  "  book  farmers,"  but  they  now  realize  the  science  of  agriculture  and  the 
wouderful  i)ossibilities  for  improvement  and  for  increasing  their  earning  ca- 
pacity. Such  an  awakening  is  manifest  on  every  hand  In  the  vicinity  of  Deni- 
sou,  where  wonderful  progress  has  been  made  during  the  past  year.  I  feel 
s.'ife  in  the  assertion  that  there  has  beiMi  more  scientific  and  methodical  work  on 
tlie  farms  about  Denison  during  1JK)7  than  ever  before.  ♦  ♦  ♦  This  is  evi- 
(hMice  of  real  prosperity — prosperity  so  firmly  established  that  our  little  cit>' 
aiul  the  surrounding  country  hardly  realized  the  existence  of  the  financial 
Hurry  which  so  upset  conditions  throughout  the  country. 

We  re^'ard  the  work  in  the  interest  of  agricultural  advancement  as  being 
the  most  productive  effort  of  this  organization,  and  we  feel  deeply  indebted  to 
you  f(U-  cooperation,  which  has  made  our  work  much  more  effective  than  it 
could  have  Ixhmi  otherwist*.  We  feel  that  the  object  lessons  provided  by  you 
last  year  were  very  elTective,  and  the  establishment  of  the  30  demonstration 
and  cooperative  farms  planned  for  the  next  year  insures  even  greater  progress. 
Two  of  the  farmcn-s  who  operated  demonstration  plats  the  past  year  under  the 
able  dirwtion  of  Mr.  J.  1..  Quicksall  have  sold  all  their  Triumph  seed  they 
had  to  spare  at  $1  per  bushel. 

AVe  are  esiKuially  anxious  to  encourage  the  corn  growers  whom  we  have  suc- 
ceed(xl  in  so  thoroughly  arousing  during  the  past  year.    I  liave  never  knowii  so 
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much  Interest  in  the  improvement  of  com  as  is  in  evidence  here  at  this  time. 
*     *     *     We  are  anxious  to  render  any  possible  service  that  will  facilitate  your 
work  in  the  vicinity  of  Denison,  believing  that  your  continued  cooperation  will 
assist  us  in  making  this  the  greatest  agricultural  section  of  the  Southwest. 
Very  truly  yours,  T.  W.  Labkin, 

SeGretary. 


Taylob,  La.,  January  o,  1908, 
Deab  Sir:  Some  four  years  ago  I  worked  a  plat  of  land  by  your  cultural 
method,  which  gave  me  much  better  results  than  the  usual  methods  previously 
used.  I  have  been  following  the  same  instructions  in  part  for  the  last  three 
seasons,  and  And  this  method  gives  better  results,  esi)eclally  the  thorough  prei>- 
a  rat  ion  of  the  seeil  bed  and  the  distance  between  rows  and  plants.  I  find  the 
crop  much  easier  worked  and  the  yield  better  in  quality,  as  well  as  quantity. 
I  also  have  tried  to  help  a  good  thing  along  by  showing  your  instructions  and 
my  crop  to  others  and  by  having  my  tenants  work  by  same.  One  of  the  parties 
to  whom  I  read  the  instructions  and  showed  the  crop  asked  me  to  see  his  crop 
last  summer,  saying  he  had  worked  it  my  way  and  had  the  best  crop  he  ever 
raised  in  his  life.    I  think  he  had  a  fine  crop  for  the  season. 

Resi)ectfully,  W.  C.  Wai4« 


Clarendon,  Ark.,  December  20,  1907. 
Dear  Sir  :  I  took  up  your  plan  of  farming  in  190G  in  a  small  way  with  good 
results:  in  fact,  was  so  well  pleased  with  it  that  I  planted  and  cultivated  some- 
thing like  400  acres  this  year.  1  followe<l  your  directions  in  preparation  and 
cultivation,  using  2(K)  imunds  of  phosphate  i)er  acre.  While  we  had  the  wettest 
and  coldest  and  most  backward  spring  I  ever  knew,  causing  me  to  plant  the 
greater  part  of  my  crop  over  the  fourth  time  and  as  late  as  June  9  to  12,  then 
only  getting  about  half  a  stand  on  most  of  it,  and  after  that  date  only  had  rain 
enough  to  keep  the  plows  out  of  the  field  a  few  hours  until  picking  time,  I  am 
satisfied  with  the  result,  some  of  It  paying  me  as  high  as  $30  i>er  acre  net  rent, 
the  lowest  $6  i)er  acre,  averaging  about  $13  i)er  acre  net.  I  more  than  doubled 
my  yield  of  corn.  I  expect  to  go  at  it  more  extensively  next  year.  I  have  had 
my  plows  going  for  two  weeks,  preparing  cotton  land  for  1908. 
Very  respectfully, 

W.  S.  Jeffbies. 


Stonewall,  La.,  December  13,  1907, 
Dear  Sir:  Having  s|K?iit  twenty-five  years  in  i)aying  for  cotton  lands  and  a 
cotton  gin  and  otlierwis<»  getting  in  shai)e  to  grow  and  handle  cotton  to  advan- 
tage, we  have  studied  and  watched  with  deep  interest  every  movement  which 
was  calculated  to  relieve  us  from  the  ravages  of  the  boll  weevil,  and  now  we 
write  to  thank  you  and  Mr.  (\)wden  (agent)  for  the  work  done  In  this  com- 
munity in  the  way  of  establishing  demonstration  farms  this  year.  We  feel  sure 
this  is  tbe  best  inanntM*  to  reach  most  of  our  people,  who  have  grown  skeptical 
of  book  farming,  but  are  easily  convinced  by  a  r>ractical  application  of  your 
meth(Kls.  We  have  tried  your  plans  for  two  years  and  think  It  our  only  hope 
to  outwit  the  boll  we(»vil. 

Trusting  you  may  be  able  to  continue  your  work  in  our  parish  next  year. 
We  are,  with  regards,  yours  truly, 

J.  M.  &  M.  O,  Nklsi 
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The  Business  Men*s  League  of  Helena,  Abk., 

Helena,  Ark,,  January  11,  190S, 

Dkar  Sib  :  Our  league  has  on  foot  a  movement  to  increase  the  production  per 
acre  of  cotton  and  corn  in  this  section. 

Two  years  ago  an  experiment  was  conducted  under  the  immediate  care  of 
Messrs.  E.  I).  Pillow  and  H.  G.  Stephens,  one  of  your  representatives  having 
a  general  sui)ervision  of  the  exiwriment.  No  fertilizer  was  used,  but  the  cul- 
tural methods  adoi)ted  proved  wonderfully  beneficial  and  a  large  yield  of  cottou 
resulted.  During  the  season  just  past,  Mr.  Stephens  conducted  an  experiment 
upon  his  own  behalf,  using  nitrate  of  soda  as  a  fertilizer  for  cotton  and  cotton- 
see<l  nu^al  for  corn,  lie  has  made  us  a  rei)ort  which  we  will  publish,  and  that, 
together  with  a  letter  from  Mr.  E.  D.  Pillow,  will  be  mailed  by  us  to  abont 
1,(KH)  farmers  in  this  section.  ♦  ♦  *  We  would  also  asl(  your  cooperation 
in  this  matter  and  would  like  to  know  if  it  would  be  possible  to  secure  the 
H(*rvices  of  a  represcMitative  of  the  Agricultural  Department  to  make  a  tonr 
of  insp(H'tion  at  short  intervals  for  the  purpose  of  aiding  these  farmers  by  way 
of  instruction  and  /general  information.  The  exi>eriment  would  be  more  apt 
to  prove  profitable  if  some  one  would  make  the  rounds  and  let  it  be  known  in 
advance  that  an  insp(H*tion  would  be  made. 

Kindly  write  us  fully  ui)on  this  subject  and  tell  us  to  what  extent  and  lu 
what  manner  you  can  aid  us  in  this  movement. 

Yours  truly,  E.  C.  Hobnob. 

CONCLUSION. 

It  has  l)eon  ])r()ve(l  by  our  cooperative  demonstration  work  that  by 
follow inor  the  instructions  of  the  Bureau  of  Plant  Industry  a  good 
crop  of  cotton  can  l)e  raised  in  the  worst-infested  boll-weevil  districts 
and  dcspit(^  the  ravages  of  this  pest.  It  is  possible  that  the  future 
may  discover  some  better  method  of  meeting  the  boll-weevil  problems, 
but  ex])erience  has  shown  that  the  method  outlined  is  the  only  safe 
one  at  j)resent.  The  boll  weevil  has  now  covered  a  large  portion  of 
Texas,  Louisiana,  Arkansas,  Oklahoma,  and  several  counties  in  Miss- 
issi])pi.  It  is  annually  invading  new  territory  with  a  column  000 
miles  long  and  in  numbers  sufficient  to  cover  every  stalk  of  cotton  to 
a  widtli  of  ']()  miles.  A  cotton  crop  can  be  produced  despite  the  boll 
weevil,  and  the  sooner  American  farmers  face  the  situation  the  lx»tter 
it  will  be  for  all  concerned.     To  demonstrate  the  truth  of  this  theorv 
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is  one  object  of  the  Farmers'  Cooperative  Demonstration  Work 
In  the  foregoing  pages  have  been  mentioned  only  some  of  the  linei; 
of  demonstration  which  have  been  undertaken  for  rural  uplifting. 
The  i-esults  have  far  exceeded  our  expectations,  and  the  farmers  have 
accepted  the  work  gratefully  and  have  cooperated  to  the  best  of  their 
ability  in  every  undertaking.  It  is  alcmg  such  lines  as  these  that  great 
economies  can  be  practiced  and  valuable  refonns  wrought  for  the  bet- 
terment of  rural  conditions  and  for  solving  the  problems  of  the  farm. 


FARMERS*  RULLETINS. 

following  is  a  list,  by  number,  of  the  Fanners'  Bulletins  available  for  distri- 
The  bnlletins  entitled  ''Experiment  Station  Work"  give  in  brief  the  results 
triments  performed  by  the  State  experiment  stations.  Titles  of  other  bulletins 
(-explanatory.  Bulletins  in  this  list  will  be  sent  free  to  any  address  in  ^e 
States  on  application  to  a  Senator,  Representative,  or  Deleg^  in  Ckmgress, 
le  Secretary  of  Agriculture,  Washington,  D.  G.  Numbers  omitted  have  been 
;inued,  being  superseded  by  later  bulletins. 


t  Feeding  of  Farm  Animals.    Pp.  40. 
r  Cholera  and  Swine  Plague.    Pp.  16. 
nuts:  Culture  and  Uses.    I^.  24. 
z  for  Seed  and  Fiber.    Pp.  16. 
sds:  And  How  to  Kill  Them.    Pp.  30. 
rine  and  Other  Changes  in  Milk.    Pp.  22. 
pe  Diseases  on  the  Pacific  Coast.    Pp.  15. 
8  and  Silage.    Pp.  30. 
ch  Growing  for  Sf arket.    Pp.  24. 
Its:  Composition  and  Cooking.    Pp.  31. 
fiito  Culture.    Pp.  24. 
ton  Seed  and  Its  Products.    Pp.  16. 
ts  about  MUk.    Pp.32, 
imercial  Fertilizers.    Pp.  88. 
icts  Affecting  the  Cotton  Plant.    Pp.  32. 
!  Manuring  of  Cotton.    Pp.  16. 
xdard  Vaneties  of  Chickens.    Pp.  48. 
I  Sugar  Beet.    Pp.  48. 
le  Common  Birds.    Pp.  48. 
i  Dairy  Herd.    Pp.  30. 
»eriment  Station  Work— I.    Pp.  30. 
;  Soy  Bean  as  a  Forage  Crop.    Pp.  24. 
Keeping.    Pp.  48. 
;hods  of  Curing  Tobacco.    Pp.  24. 
aragus  Culture.    Pp.  40. 
rkennff  Farm  Produce.    Pp.  81. 
eof  Milk  on  the  Farm.    Pp.40. 
;ks  and  Qeese.    Pp.  55. 
>eriment  Station  Work— II.    Pp.32, 
idows  and  Pastures.    Pp.  30. 
>eriment  Station  Work— III.    Pp.  32. 
mtials  in  Beef  Production.    Pp.  24. 
tie  Ranges  of  the  Southwest.    Pp.  82. 
>erlment  Station  Work— IV.    Pp.  32. 
k  as  Food.    Pp.  39. 
)  Liming  of  Soiht.    Pp.  24. 
>eriment  Station  Work— V.    Pp.  32. 
>eriment  Station  Work— VI.    Pp.  27. 
!  Peach  Twig-Borer.    Pp.  16. 
n  Culture  in  the  South.    Pp.  24. 
I  Culture  of  Tobacco.    Pp.  22. 
lacco  Soils.    Pp.  28. 
)eriment  Station  Work— VII.    Pp.  32. 
l  as  Food.    Pp.  32. 
rty  Poisonous  Plants.    Pp.  32. 
wriment  Stetion  Work— VIII.    I'p.  32. 
All  Lands.    Pp.  28. 
ato  Diseases  and  Treatment.    l*p.  15. 
wriment  Station  Work— IX.    Pp.  30. 
mr  as  Food.    Pp.  31. 
»d  Roads  for  Farmers.    Pp.  46. 
Mrlment  Station  Work— X.    Pp.  32. 
gestions  to  Southern  Farmers.    Pp.  4m. 
Bct  Enemies  of  Shade  Trees.    Pp.  30. 
r  Raising  in  the  South.    Pp.  40. 
lets.    Pp.  80. 

them  Forage  Plants.    Pp.  48. 
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Experiment  Station  Worl?  is  a  snbst^ries  of  brief  popular  bulletins  compiled 
from  the  publishetl  reiH)rts  of  the  ajjricultural  exiwrimeut  stations  and  kindreil 
institutions  in  this  and  other  countries.  The  chief  object  of  these  publications 
is  to  disst»minate  throughout  the  country  information  regarding  experiments  at 
the  different  exiK'riuient  stations,  and  thus  to  acquaint  farmers  in  a  general 
way  with  the  progress  of  agricultural  investigjition  on  its  i»ractical  side.  The 
results  herein  reported  should  for  the  most  i)art  l)e  regarded  as  tentative  and 
suggestive  rather  than  conclusive.  Further  exi)eriments  may  modify  them,  and 
exi>erieiK'e  alone  can  show  how  far  they  will  l>e  useful  In  actual  practice.  The 
work  of  the  stations  must  not  be  depended  ui)on  to  produce  "  rules  for  farming.'' 
How  to  apply  the  results  of  experiments  to  his  own  conditions  will  ever  renin  In 
the  |>rol)lem  of  the  individual  farmer. — ^A.  C.  True,  Director,  Office  of  Exi)eri- 
meut  Stations. 


CONTENTS  OF  NO.  XL VI. 


Page. 

Fisli  fertilizer 5 

KtM'laiuation  of  salt  marshes 9 

Bermuda  hav 12 

Protein  content  of  forage  crops 13 

Variation  in  protein  content 13 

Alfalfa 14 

Clover 14 

Peas 15 

Sov  beans 15 

KaiK* 16 

Corn  f«Kider 16 

Brome  grass 16 

Other  forage  plants 16 

WecMls 17 

Quality  in  wheat 18 

Does  it  pay  to  spray  potatoes? 22 

Ust»  of  anesthetics  in  forcing  plants 23 

Fattening  cattle  for  market 26 

C'Otton-see<l  meal  and  com  silage  for  dairy  cows 28 

('ar>M)nated  milk 29 

JVeservation  of  fence  posts .---.-  SO 

(3) 


EXPERIMENT  STATION  WORK/ 


\FISH  FERTILIZER.* 

Dried  and  ground  fish  or  fish  guano  is  a  vahiable  fertilizer  fur- 
nishin<r  nitrogen  and  phosphoric  acid,  which  finds  quite  extensive 
iisi»  in  this  and  other  countries  where  the  material  is  available.  The 
use  of  fish  as  a  fertilizer  in  this  country  dates  from  the  time  of  the 
t»arliest  settlement  at  Plymouth,  for  it  is  reported  that  Squanto,  an 
Indian,  taught  tlie  Plymouth  colonists  to  ])ut  a  menhaden  under  each 
liill  of  corn  at  the  time  of  planting  to  increase  the  yield.  Untreated 
fisli  and  fisli  waste  have  been  used  to  a  considerable  extent  as  a  fer- 
tilizer either  directly  or  in  comix>sts  with  other  materials  ever  since 
that  time  in  regicms  where  such  materials  are  abundant  and  easily 
obtained. 

Tlie  fish  fertilizer  or  fish  guano  now  connnonly  in  use,  however, 
is  a  manufactured  product  derived  from  two  main  sources — (1)  the 
refuse  from  fish  packing  and  canning  establishments,  and  (2)  the 
pomace  from  the  extraction  of  oil  from  inedible  fish.  By  far  the 
larger  i)roportion  of  the  fish  fertilizer  produced  in  the  United  States 
is  prepared  from  the  menhaden,  which  is  taken  in  immense  numbers, 
esi>ecially  along  the  Atlantic  coast.  According  to  a  report  of  the 
U.  S.  Bureau  of  Fisheries,  over  85,000  tons  of  fish  fertilizer,  valued 
at  more  than  $1,500,000,  was  made  from  menhaden  in  the  United 
States  in  1908,  and  about  20,000  tons,  valued  at  $200,000,  fmm 
miscellaneous  fish  products.  Catches  of  from  800,000,000  to  1,000,- 
000,000  menhaden,  weighing  in  the  aggregate  from  250,000  to  400,000 
tons,  during  a  single  season  on  the  North  Atlantic  coast,  have  been 
reported. 


"A  progress  record  of  ex])eriuiental  inquiries,  pubUshed  without  assumption 
nf  resiwnsibinty  by  the  Dopartment  for  the  correctness  of  the  fkcts  and  con- 
fhisioiis  reported  by  the  stations. 

*  Compiled  from  Connecticut  State  Sta.  Rpts.  1807,  p.  267;  1900,  p.  05; 
hfiilS,  pt.  1,  p.  44;  Maine  Sta.  Bnl.  8S;  New  Jersey  Stas.  Bpt  1901,  p.  187; 
North  Carolina  Sta.  IU\L  IIK);  Washington  Sta.  Bui.  44;  U.  S.  Fish  Com.  Rpt 
1iN)2,  p.  258;  ltei)oi't  of  the  Commissioners  on  Fisheries  and  Game  upon  the 
immage  Caused  to  the  Fisheries  of  Massachusetts  by  Dogfish  during  the  Year 
11M«  (Boston,  190(5,  p.  61);  Canada  Expt.  Farms  Rpts.  1906,  p.  158;  Amer. 
Fert,  19  (1903),  No.  6,  p.  7;  Ann.  Sci.  Agron.,  8.  ser.,  1  (1906),  I,  No.  2,  p.  166, 
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The  product  prepared  from  the  menhaden  is  especially  rich  in 
fertilizing  constituents,  containing  from  7  to  8  per  cent  of  nitrogen 
and  ()  to  8  per  cent  of  phosphoric  acid.  The  oil  is  removed  from 
the  menhaden  and  the  material  is  prepared  for  use  as  a  fertilizer  by 
cooking  in  water  in  tanks  heated  with  steam  coils.  This  is  the  so- 
called  [)n)cess  of  tanking  and  is  employed  to  remove  the  oil,  which  is 
a  valuable  commercial  product,  but  interferes  materially  with  the 
availability  of  the  fertilizing  constituents  of  the  fish  if  not  removed. 
The  steaming  also  has  a  direct  effect  in  increasing  the  availability 
of  the  phosi)h()ric  acid  as  wtU  as  the  nitrogen  of  the  fish.  The  boil- 
ing is  continued  until  the  oil  rises  to  the  surface  and  can  be  drawn 
off  with  the  water,  from  which  it  is  afterwards  separated.  The  resi- 
due in  the  tanks  is  pressed  in  hydraulic  presses,  dried,  and  ground. 
In  some  cases  the  material  is  subjected  after  the  first  pressing  to 
si  cam  under  pressure  and  to  treatment  with  5  per  cent  sidphuric 
acid  to  render  the  fertilizing  constituents,  particularly  the  phosphoric 
acid,  nioi'e  available. 

The  dry  ground  fish,  or  fish  guano,  obtained  by  this  process  is  used 
to  some  extent  directly  as  a  fertilizer,  but  is  usually  mixed  with  other 
fertilizing  materials  (potash  and  phosphates)  to  make  a  better  bal- 
anced complete  fertilizer.  The  availability  of  the  nitrogen  in  fish 
fertilizer  i)repared  in  this  way  is  nearly  as  great  as  that  of  dried 
Mood  and  tankage,  which  are  considered  among  the  best  of  the  or- 
ganic sources  of  nitrogen  in  fertilizers.**  The  phosphoric  acid  is  also 
fre([uently  more  available  than  that  in  other  organic  matter. 

Fertilizer  ])rei)ared  from  fish  waste  from  packing  and  canning  es- 
tablishments is  more  variable  in  its  nitrogen  content  than  that  pre- 
pared from  menhaden,  owing  to  varying  water  content  and  propor- 
tion of  bone,  skin,  and  Hesli  in  such  waste.  It  is  likely  to  be  poorer 
in  nitrogen  and  relatively  richer  in  phosphoric  acid  than  the  men- 
haden ])ro(luct.  According  to  Voorhees,  the  nitrogen  in  untreated 
fish  .scrap  varies  from  2.r>  to  8  per  cent  and  the  phosphoric  acid  from 
L^  to  ()  per  cent,  and  these  fertilizing  constituents  are  much  less  avail- 
able than  in  the  tanked,  dried,  and  finelv  ffround  material. 

A  large  part  of  the  fish  olfal  accumulating  at  canneries  and  fish- 
packing  establishments,  particularly  in  the  Columbia  River  region 
and  iu  Alaska,  which  might  be  profitably  used,  is  now  wasted,  but 
steps  are  being  taken  to  establish  fertilizer  factories  for  the  utiliza- 
tion of  this  nuiterial  in  these  regions.  In  regions  where  it  can  be 
readily  obtained  from  fishermen,  fish  scrap  and  waste  are  frequently 
used  without  preparation  of  any  kind.  Various  methods  of  compost- 
ing and  other  simple  processes  of  treating  fish  for  use  as  a  fertilizer 
have  been  used  with  more  or  less  success  on  a  small  scale. 


«T:.    S.   Dept.   Agr.,   Farmers'   Bui.  73,   p.  7. 
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A  report  of  the  U. *S.  Bureau  of  Fisheries  describes  a  method  of 
eonii)ostin/2:  as  follows: 

A  <M>ii\eiiiont  process  of  converting  a  small  (jiiantity  of  refuse  from  dressing 
fisli  into  fiMtilizer  is  to  store  it  in  a  rc^ceptacle  made  in  the  uTound.  This  should 
he  al>ont  5  or  r»  feet  <lee|>.  with  the  area  de|»endinj?  on  the  amount  of  refuse,  hut 
usually  ahout  0  fiH?t  sijnare.  It  should  Ik*  dry,  and  if  the  soil  is  sandy  some 
clay  shouhl  be  spread  at  the  hottiwn.  First  is  plaewi  a  layer  of  wood  ashes  a 
few  inches  deep  and  then  an  ecpial  layer  of  tish  refuse  covered  by  a  sprinkling 
of  lime.  Then  follow  another  lay«»r  of  ashes,  one  of  flsh  refuse  sprinkled  with 
lime,  and  so  on  until  the  hole  is  full.  It  should  be  covered  with  earth  or  wnl 
and  these  covered  with  weighte<l  boards  and  permitted  to  so  remain  for  several 
months.  The  fish  refuse  quickly  disintejrrates  and  IxH'omes  mixed  with  the 
ashes,  forminj?  an  exeellent  fertilizer. 

It  should  be  borne  in  mind  in  preparing  such  composts  as  this 
that  the  us(»  of  caustic  alkaline  substance  such  as  wood  ashe^s  and  lime 
in  connection  with  easily  decomposable  organic  matter,  while  admir- 
ably >nited  to  the  quick  reduction  of  the  material  to  a  fine  mechani- 
cal condition,  is  likelv  to  result  in  the  loss  of  a  considerable  amount 
of  the  nitrogen,  which  is  the  most  valuable  fertilizing  constituent 
of  the  fish. 

In  the  purchase*  of  untreated  fish  and  fish  olfal  for  direct  use  as  a 
fertilizei"  farmers  should  be  guided  bv  the  amount  of  water  which  it 
contains.  Fresh  fish  and  wet  fish  offal  are  verv  variable  in  water 
content,  but  piobably  contain  on  the  average  50  to  (>0  per  cent  of 
water,  with  correspondingly  lower  percentages  of  nitrogen  and  phos- 
])horic  acid  than  the  comparatively  dry  residue  from  oil  extraction. 
It  would  hardly  l)e  profitable  to. transport  such  watery  materials  any 
considerabh*  distance  unless  they  could  1m*  obtained  at  a  very  low 
price.  A^'oorhees  states  that  if  material  of  this  kind  containing  '2.6 
2>er  <*ent  of  nitrogen  can  '^e  obtained  at  $5  per  ton  it  can  be  profitably 
used  bv  farmers. 

Fish  and  fish  scrap  liavi*  bcM^n  successfully  converted  into  fertilizer 
by  simply  drying  and  grinding.  In  this  case  it  has  been  recom- 
mended to  add  a  >mall  amount  of  sulph\iric  acid  (5  per  cent)  or  muri- 
ate* of  potash  to  check  offensive  fermentation  and  to  increase  the 
fertilizing  value  of  the  n^sulting  product.  In  Norway,  which  is  one 
of  the  largest  i)roducers  of  fish  fertilizer  in  the  world,  a  common 
method  is  to  spread  the  fish  scrap  on  the  rocks  to  dry,  afterwards 
grinding  it  to  the  condition  of  a  coarse  meal.  The  Norwegian 
product  is  generally  distinguished  from  the  American  fish  fertilizer 
l)y  its  higher  percentage  of  phosphoric  acid  and  lower  percentage  of 
nitrogen. 

Recently  the  possibility  of  utilizing  the  dogfish,  which  is  proving 
so  injurious  to  th(»  fishery  interests  of  the  North  Atlantic  coast,  for 
the  manufacture  of  fertilizers,  has  been  receiving  considerable  atten- 
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tion,  especially  by  the  Commissioners  of  Fisheries  and  Game  of 
Massachusetts  and  the  Dej^artment  of  Marine  and  Fisheries  of  Can- 
ada, and  factories,  notably  one  in  Xova  Scotia  and  two  others 
in  New  Brunswick,  have  been  established  for  this  purpose  imder  the 
auspices  of  the  latter  department.  Analyses  by  F.  T.  Shutt,  of  the 
Canada  Experimental  Fanns,  of  the  products  of  these  factories  show 
a  nitrogen  content  varying  from  7.59  to  0.41  per  cent  and  phosphoric 
acid  from  2.04  to  0.40  per  cent.  The  product  is  therefore  of  high 
value  as  regards  nitrogen  and  phosphoric-acid  contents.  The  samples 
examined,  however,  contained  a  very  high  percentage  of  oil  (22.81 
to  82.75  per  cent),  which  seriously  detracts  from  the  fertilizing  vahie 
ot  the  product.  There  seems  to  be  no  insurmountable  difficulty  in 
the  way  of  converting  the  dogfish  into  a  high-grade  fertilizer  com- 
paring favorably  with  the  best  forms  of  fish  fertilizer,  provided  the 
dogfish  can  be  supplied  in  sufficient  amount  to  keep  the  factories 
running  on  an  economical  basis. 

The  foregoing  statements,  based  upon  a  large  amount  of  work  hy 
various  experiment  stations,  make  it  plain  that  there  is  obtained  from 
fish  and  fish  waste  a  very  vahiable  fertilizer,  furnishing  considerable 
percentages  of  both  nitrogen  and  phosphoric  acid,  the  former  in 
readily  available  form.  Fish  fertilizer  is  especially  valuable  as  a 
carrier  of  nitrogen  either  for  direct  use  or  in  the  preparation  of  mixed 
fertilizers.  It  should  alwavs  be  borne  in  mind  that  fish  is  deficient 
in  potash  and  that  in  order  to  nudve  a  complete,  well-balanced  fer- 
tilizer it  must  be  mixed  with  or  used  in  combination  with  potash 
salts,  and  it  is  also  improved  by  being  reinforced  with  more  soluble 
forms  of  phos2)horic  acid. 

The  following  formulas  are  given  by  F.  T.  Shutt,  of  the  Canada 
Experimental  Farms,  for  combining  fish  with  other  fertilizing  mate- 
rials to  nuike  complete  fertilizers  for  general  use: 

For  coreals  and  jrniss:  Pounds, 

Dry  j^round  lish 300 

Xitrate  of  soda 100 

SuporplKJsphate 3<X) 

Muriate  of  potash TK) 

Appli<*ati(Mi — :i<M)  to  KH»  pounds  per  acre. 
For  potatoes,  roots  ^'eneraUy,  and  clover: 

Dry  ground  tisli 300 

Nitrate  of  soda r»0 

Superphosphate _-   400 

Muriate  of  potasli ].'>0 

A|M>li<'ation — 3CK)  to  S(M>  piKuids  per  a<'re. 

Dry  sand  or  tine  loam  may  ])e  added  to  the  mixed  fertilizer  to  facilitate  distri- 
hutiiMi.  rrohal>Iy  the  best  plan  of  application  is  to  broadcast  the  fertilizer  on  the 
thorouiriily  prepared  land  in  the  si)rin^,  previous  to  seediug,  incorporating  with 
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the  soil  by  ono  or  more  liar  rowings.    It  has  bet^n  foiiiul  that  fish  refuse  gives  the 
best  rot  urns  on  moderately  light,  warm,  moist  soils. 

Like  other  organic  manures,  fish  fertilizer  is  l>etter  suited  to  long- 
season  crops  than  to  short-season,  early-maturing  crops.  Favorable 
conditions  for  nitrification,  Avhich  renders  the  nitrogen  available  to 
crops,  are  necessary  to  the  greatest  efficiency  of  the  fish  fertilizers,  as 
of  other  organic  nitrogenous  fertilizers. 

In  experiments  at  the  North  Carolina  Experiment  Station,  W.  A. 
"Withers  found  that  while  the  rate  of  nitrification  varied  widelv  "with 
the  character  of  the  soil,  fish  fertilizer  in  certain  cases  nitrified  more 
rapidly  than  sulphate  of  ammonia,  dried  blood,  cotton-seed  meal,  and 
bone.  A  warm,  porous  soil  well  supplied  with  lime  is  especially  suited 
to  the  i^apid  nitrification  of  such  manures  as  fish. 

RECLAMATION  OF  SALT  MARSHES.^ 

The  New  Jersey  legislature  in  11)0:2  passed  a  bill  providing,  in  a 
comprehensive  way,  for  the  locating  and  abolishing  of  mosquito- 
breeding  salt-marsh  areas,  placing  the  management  of  the  work  in 
the  hands  of  the  entomologist  of  the  New  Jersey  experiment  stations. 
It  was  urged  in  favor  of  this  ])ill  *'  that  in  addition  to  the  direct 
a<lvantage  to  the  State  of  the  eradication  of  the  mosquitoes,  the  in- 
direct returns  that  would  be  derived  from  the  drainage  necessary  in 
abolishing  the  mosquito-breeding  areas  would  in  a  few  years  exceed 
the  total  appropriations  asked  for.  This  argument  was  based  on  the 
assumption  that  the  water-logged  marsh  areas,  now  largely  waste 
lands,  would  then  grow  instead  grasses  of  commercial  value.  Xo 
definite  statement  could  be  made  as  to  the  area  likely  to  be  improved, 
nor  its  possible  increase  in  value.'- 

In  order  to  obtain  more  definite  information  as  to  the  benefits  re- 
sulting from  the  di-ainage  incidental  to  the  mosquito  extermination,  as 
well  as  the  possible  benefits  which  might  be  derived  from  more  thor- 
ough drainage,  the  executive  officer  in  charge  of  the  mosquito  work 
was  authorized  to  make  such  observations  and  investigations  on  the 
areas  already  drained  as  would  serve  as  a  basis  for  estimating  the 
possible  value  to  the  State  of  such  drainage  work.  In  a  recent  report 
Prof.  John  B.  Smith,  the  office^'  in  charge  of  the  mosquito  work,  sum- 
marizes his  observations  on  this  subject. 

Three  types  of  marsli  lands  were  taken  account  of  in  his  estimates 
of  the  possible  increase  of  land  values  as  a  result  of  partial  or  com- 
plete drainage. 

a  C'onu>iled  from  New  Jersey  Stas.  Bui.  207;  1'.  S.  I>ept.  Agr.,  Office  of  Expt, 
Stas.  Ri>t.  100<{,  p.  373:  Cire.  7t>. 

3;W22— Bui.  32r>_<iN- 
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The  first  and  smallest  in  area  is  that  which  Is  covered  at  every  mean  bigl^ 
tide  and  which  may  or  may  not  be  covered  with  sed^e  or  Joint  ^ass.  It  l»an 
area  that  has  never  been  made  useful  for  any  purpose,  is  not  dangerous  m»  a 
mosQiiito-breedinj?  territory,  gradually  rising  or  malting  up.  It  merges  grad- 
ually into  the  sec-ond  type. 

The  siMuud  tyiK*  is  in  aroa  rarely  covered  at  ordinary  tides,  but  so  little 
above  mean  high  water  that  even  the  slightest  rise,  due  to  wind,  storm,  or 
niooM  clnin^res,  results  in  a  watery  covering.  Such  areas  may  be  covered  by 
s<^l;re,  l)iir  more  usually  have  a  scanty  growth  «)f  the  joint  grass  and  are  iu- 
habittnl  by  tiddler  crabs.  This  area  is  also  without  present  value  and  is  not 
(lan{j:erous  as  a  moscpiito  breeder,  for  the  burrows  of  the  "fiddlers"  provide 
ett'e<tive  drainage.  Such  marsh  is  usually  veiy  flat  and  level,  and  if  holes  occur 
they  are  of  considerable  size  and  naturally  and  continually  stocked  with  lish 
and  <»ther  marine  organisms.  This  tyi>e  of  mai*sh  is  also  gradually  rising. 
The  surface  is  quite  generally  a  slippy  mud,  and  there  is  not  even  shelter  to 
tenii>t  adult  mos<iuitoes  to  rest  on  it. 

Tli(^  third  type  of  marsh  is  all  that  area  above  mean  high  tide  and  more  or 
less  completely  covered  with  vegetation. 

These  marsh  hmcls  have  very  little  pre.sent  value,  although  "  all  salt 
marsh  of  the  third  type  may  lx»  made  to  produce  an  income  of  from 
$10  to  $40  per  acre  annually,  and  all  salt  marsh  of  that  type  can  l)e 
made  of  actual  value.  As  a  matter  of  fact,  thei'e  are  many  hundred 
acres  that  do  produce  such  incomes  as  against  many  times  more  that 
produce  nothin«r — but  can  \)e  made  to  do  as  well/'  Some  of  the 
hi<!:her  lands  produce  a  coai>ie  hay  which  has  some  value  for  feed, 
))edding,  packing,  etc.  Even  the  partial  drainage  carried  out  in  the 
course  of  mosquito  extermination  has.  in  many  cases,  greatly  in- 
creased the  yield  and  improved  the  quality  of  the  natural  growth  of 
hav. 

Diking  and  drainage  are  the  two  re<H)gnized  methods  of  reclaiming 
such  marshes. 

As  to  the  lelative  cost  of  draining  and  diking  and  the  cost  of  maintenance, 
tliat  is  all  in  fav<a*  of  the  drainage.  An  average  salt  marsh  can  be  drained  for 
al)out  ^V2  an  acre,  and  on  a  large  marsh  area  the  average  ci>st  i>er  acre  of 
niosciuito  drainage  is  much  less.  The  cost  of  maintaining  the  ditches  need 
not  exce(Hl  .$1  i)er  annum  per  acre  and  would  probably  be  less.  Xo  eflfeetive 
diking  rould  be  done  at  any  such  rate,  especially  as.  in  any  case,  ditching 
would  have  to  supplement  it  to  get  rid  of  the  surface  water.  An  area  once 
diktnl  ami  plactnl  under  cultivation  can  not  be  restonnl  as  a  salt  marsh  for 
many  years,  if  ever.  A  welUlrained  salt  marsh  may  at  its  highest  points  ho 
cultivatnl  and  us<h1  to  produce  such  truck  crops  as  will  grow  in  salt  land, 
and  is  not  in  any  way  unlitted  for  later  rtn^'lamation  by  diking. 

A  salt  marsh  i)roperly  draiucMl  for  the  pr<Kluction  of  maximum  grass  crop 
will  not  hree<l  mos(piito<»s,  because  there  will  be  no  stagnant  water  on  it  auy- 
wl)er«».  On  the  other  hand,  a  moscjui to-drained  marsh  may  not  be  sufficiently 
dniiue<l  for  the  production  of  maximum  crops.  In  the  mosquito  work  we  are 
looking  only  to  removing  the  excess  of  water  and  not  to  sapplying  water  where 
then>  is  none.  A  perfcHi'tly  dry,  high  marsh  area  is  untouched  in  the  moflquito 
work,  though  it  may  be  altogether  toe  dry  to  produce  tke  best  grass  crop. 
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Therefore,  while  the  effect  of  the  work  now  in  progress  will  be  the  material 
iiiiproveuient  of  all  the  salt-marsh  area  treated,  it  will  not  result  in  the  greatest 
possible  improvement  of  all  the  marsh. 

It  seems  evident  from  what  has  already  been  accomplished  that  a 
comprehensive  plan  of  thorough  drainage  is  not  only  feasible,  but  is 
economically  advisable  for  a  large  proportion  of  these  marsh  lands 
which  cover  an  area  of  over  200,000  acres  in  New  Jersey.  It  is  cer- 
tain "  that  in  the  State  of  Xew  Jei'sey  there  are  at  the  present  time 
thousands  of  acres  of  land  capal)le  of  being  put  into  shape  to  produce 
good,  i)aying  crops  at  a  comparatively  small  outlay  of  money.  The 
methods  of  doinir  this  work  are  well  known,  have  been  sufRcientlv 
tried  out,  and  are  effective.  The  adoj^tion  of  some  sclieme  to  secure 
this  imj^rovement  will  add  at  least  $2,000,000  to  taxable  values  within 
the  State  and  should  add  at  least  $250,000  to  the  annual  income  of 
the  owners  of  the  lands."' 

In  a  publication  of  this  Department  ^  dealing  with  practical 
methods  of  reclaiming  tide  lands,  Mr.  J.  O.  Wright  says  of  the  im- 
j)ortance  and  results  of  draining  these  lands: 

These  waste  places,  rich  In  fertility  and  having  an  ample  supply  of  moisture 
f<*r  plant  growth,  only  net^tl  draining  to  enable  heat  and  air  to  penetrate  the 
gnmnd  to  make  them  ideal  locations  for  truck  gardening  on  a  large  scale. 
Many  of  thes*?  are  s<)  situated  as  to  offer  eccmomy  in  transportation  which  fur- 
nishes another  important  reason  for  their  early  reclamation.  Either  by  rail  or 
boat  products  can  be  landcnl  cheaply  and  quickly  in  the  market  places  of  large 
cities  or  thriving  towns  at  very  little  cost.  This  adds  greatly  to  the  commercial 
value  of  the  land  and  allows  for  a  much  more  lil)eral  exi)enditure  for  its  recla- 
mation than  could  be  borne  if  there  had  to  be  addwl  to  the  cost  of  production 
the  cost  of  a  long-distance  haul  to  market. 

About  the  only  agricultural  product  grown  on  these  lands  in  their  native  con- 
dition is  marsh  hay.  This  hay  sells  at  i)resent  in  the  vicinity  of  Boston  at  ^S  a 
ton.  On  areas  which  have  been  drained  the  hay  sells  for  $25  a  ton,  and  the 
yield  iK»r  acre  is  larger  than  on  the  undrained  tracts.  The  simplest  form  of  im- 
provement possible,  therefore,  increases  the  productive  value  of  these  lands 
threefold,  but  the  greater  part  of  the  lands  which  have  been  reclaimed  are  too 
valuable  for  the  gri»wing  of  hay,  and  have  been  brought  immediately  into  Inten- 
sive cultivation.  Cranberries  are  probal)ly  the  m<»st  imitortant  crop  at  present 
grown  on  tide  marshes.  The  area  of  <-ranberry  bogs  is  being  constantly  extended 
and  the  trade  in  this  fruit  has  assumeil  large  proiM>rtions.  Cranberry  growing 
during  the  past  two  or  three  y(»ars  lias  Ihhmi  quite  profitable,  and  this  has  resulted 
in  a  mark(Hl  activity  in  the  extensiou  of  the  area  devotcnl  to  tlie  crop  and  to  the 
value  of  the  lands  reclaimed.  Good  bogs  along  the  North  Atlantic  coast  now 
sell  for  $l,OiH>  an  acre  and  pay  a  large  return  on  this  Investment.  The  need  of 
these  marshes  for  truck  farming  is  more  apparent  now  than  formerly  because  of 
the  great  increase  in  the  number  and  i>opulatlon  of  some  seaside  resorts.  Along 
Cape  Cod  and  much  of  the  Massachusetts  coast  the  uplands  have  not  the  fer- 
tility needtnl  for  successful  gardening.  Much  better  results  can  be  had  from 
these  marshes  when  dralueil  than  from  the  higher  lands.    In  many  places  the 


"  U.  S.  Dept.  Agr.,  Otfice  of  Expt.  Stas.  Rpt.  11K)G,  pp.  373-379. 
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Krowiiij;  of  fresh  ve^otabU^H  hi  the  imuiediate  vicinity  of  town,  n^nires  tl»e 
re<*lnnintioii  of  marshes,  and  they  are  provinp  well  adapted  to  this  use.  Aspam- 
gns  jrrows  with  unnsiial  vipor  in  such  soil,  and  in  places  near  Boston  excelleiit 
crops  are  l)eing  produce<l  where  the  marshes  are  occasionally  flooded  with  8ea 
water.  Celery  does  excel l<»ntly  in  some  localities,  but  has  failed,  for  reasons  not 
well  understood,  in  others.  Cauliflower,  cabbage,  onions,  muskmelons  and  water- 
melons, cucumbers,  lettuce,  sweet  com,  field  com.  potatoes,  oats,  redtop,  timothy, 
and  alsike  clover  are  all  crops  being  successfully  grown  on  reclaimed  marsb 
lands  alonp  the  North  Atlantic  coast:  onions,  celery,  asparagus,  cucumbers,  and 
melons  being  the  most  profitable  crops.        ^ 

For  many  years  the  tide  marshes  of  the  South  Atlantic  coast  were  largely  de- 
votc<l  to  rice  growing,  and  this  Is  still  the  most  imr)ortant  use  of  these  areas,  bnt 
changes  in  the  flow  of  the  rivers,  which  have  tafe:en  place  as  the  result  of  the 
removal  of  the  forests  and  from  other  causes  not  so  well  understood,  are  bring- 
ing about  a  change  in  these  lands,  under  which  they  are  being  more  and  more 
convertwl  into  truck  farms.  Asparagus,  peas,  i)otatoes,  lettuce,  beans,  and  calv 
b.ige  arc  being  raised  in  large  quantities  and  shipped  to  the  northern  markets  for 
siilc  c:irly  in  the  season.  The  i)roducts  are  of  g(MKl  quality,  the  business  is  prov- 
ing profitable,  and  the  area  is  being  continually  extended. 

Tlic  (Irainafre  of  swamp  and  marsh  lands  is  a  leading  feature  of 
the  work  of  the  drainage  investigations  of  the  Office  of  Experiment 
Stations  of  this  Department,  and  the  data  already  obtained  in  these 
investigations  throw  considerable  light  upon  the  cost  of  reclamation 
by  drainage  under  various  conditions,  the  causes  of  failures,  and  the 
best  methods  of  pro(^edure,  and  they  have  also  attracted  attention  to 
the  feasibility  and  advantages  of  such  reclamation. 

BERMUDA  HAY.« 

Some  of  the  first  experimental  work  begun  by  the  Oklahoma 
Station  was  a  series  of  grass-culture  tests,  which  was  subsequently 
extended  into  cooperative  experiments  with  farmers  throughout  the 
State.  The  eailier  results  of  this  work^  have  shown  that  of  the 
diffeient  grass(»s  grown  Bernnida  grass  alone  possessed  the  require- 
ments of  a  pasture  grass  for  Oklahoma  conditions,  and  more  recent 
exj)erience  with  this  species  also  indicates  its  superior  value  for  hay 
as  compared  with  the  wild  grasses.  The  following  brief  report  on 
the  vield  of  Bermuda  hay  obtained  at  the  station  is  of  interest  in  this 
connect  icm : 

The  2A  acres  of  upland  soil  that  was  planted  to  hardy  Bermuda  grass  on 
June  21)  and  HO,  liHJ."),  has  been  out  for  the  third  time  this  season.  The  first 
cnttinj^  in  the  s(»jison  of  lf)00  was  made  .Tune  12.  The  total  yield  of  cureil  hay 
from  the  fic^ld  was  1.'^>,14r)  pounds,  or  at  the  rate  of  5,G5S  pounds  per  acre.  Tlie 
second  cutting:  for  VMH\  was  made  Auf?ust  2.  The  rainfall  from  June  12  to  the 
time  of  s(vond  cutting  was  (».5.*5  inches.    Hefore  the  second  crop  was  fully  cure<l 

'M^>mi)ile<l  from  Oklahoma  Sta.  Rpt.  1007,  p.  21. 

''  For  pnnious  article  on  this  sul)jwt  see  U.  S.  Dept.  Agr.,  Farmers*  Bui.  2S1, 
1».  lo. 
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It  began  rainiug  again  and  5.3G  inchos  <»f  water  fell  on  the  hay  before  it  was 
liauletl  ill  and  woighe<l  August  15.  This  thorougli  leaching  reduced  the  weight 
materia llj%  l)Ut  the  final  w^eight  of  dry  hay  was  7,275  iH>uiids  from  the  21  acres, 
or  2,010  iM)unds  to  the  acre.  The  third  cutting  was  made  September  18,  and  the 
hay  cured  without  being  rained  uiM>n.  Tlie  total  yield  of  cured  hay  for  the  field 
was  7,S40  i>ounds,  or  at  the  rate  of  3,136  pounds  i>er  acre. 

The  total  yield  of  hay  iH»r  acre  for  the  season  was  11,704  pounas  or  5.08  tons. 
Land  of  the  very  same  nature  adjoining  this  field  does  not  produce  over  one- 
half  ton  of  prairie  hay  of  inferior  quality.  Bermuda  hay  contains  twice  as 
much  digestible  nutrients  as  the  best  of  prairie  hay,  is  much  more  palatable, 
friH*  from  stems  and  weeds,  and  in  every  way  suixjrior  to  hay  made  from  wild 
grass<».*;.  It  is  time  Oklahoma  farmers  were  beginning  to  wake  up  to  the  iwssl- 
l)illties  of  tliis  remarkable  grass,  not  only  as  a  pasture  grass  but  also  as  a  hay 
croi>. 

PKOTEIN  CONTENT  OF  FORAGE  CKOPS.« 

VARIATION    IN    PROTEIN    CONTENT. 

Forage  crops  differ  not  only  in  yield  or  the  number  of  tons  of  fod- 
der produced  per  acre,  but  also  in  feeding  quality  or  the  quantities 
of  vahuible  nutrients  they  contain.  A  comparative  study  of  a 
larg(»  number  of  our  common  forage  crops  from  this  view  point  is 
i-eported  by  Prof.  II.  Snyder  of  the  Minnesota  Experiment  Station. 
This  investigator  calls  attention  to  the  fact  that  by  the  use  of  more 
concentrated  nitrogenous  forage  the  amounts  of  the  higher-priced 
gi-ains  and  mill  products  generally  employed  in  feeding  may  be  de- 
creas(*d  and,  in  consequence,  a  material  financial  saving  eflPected. 
One  of  the  most  important  constituents  of  all  feeding  stuflPs  is  pro- 
tein, and  the  most  indigestibk\  and  therefore  the  least  desirable,  con- 
stituent is  crude  fiber.  It  follows,  therefore,  that  an  increase  in  the 
protein  and  a  decrease  in  the  crude  fiber  content  of  forage  crops  is 
of  great  importance  and  value. 

The  observation  was  made  in  these  investigations  that  forage  crops 
when  grown  on  well  cultivated,  fertile  lands  often  contained  from  25 
to  oO  per  (»ent  more  protein  and  a  smaller  amount  of  crude  fiber  than 
when  grown  on  poor  soils.  It  is  pointed  out  that  a  ration  is  not 
necessarily  valuable  in  proportion  to  the  digestible  protein  it  con- 
tains, but  that  the  important  problem  is  the  determination  of  the 
right  combination  of  protein  and  carbohydrates  that  is  to  be  fed  to 
stock.  Ordinarily  the  protein  of  the  ration  is  supplied  largely  by 
the  OTains  and  the  carbohvdrates  bv  the  coarse  fodders.  It  is  stated 
that  average  forage  crops  furnish  less  than  half  of  the  protein  of  a 
mixed  ration,  and  it  is  believed  that  more  attention  should  be  given 
to  the  j)roduction  of  forage  croi)s  of  maximum  protein  content  in  so 
far  as  this  is  under  th(»  control  of  the  farmer  mainly  by  means  of  the 

"Couipileil  fnmi  Mimiesota  Sta.  Bui.  101. 
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kind  of  crop  orrown,  the  fertility  of  the  soil,  and  the  composition  and 
character  of  the  seed. 

ALVALFA. 

A  comparison  of  analyses  given  shows  the  particularly  high  pro- 
tein content  of  alfalfa,  this  being  higher  than  that  of  clover  and 
about  twi(»e  as  much  as  is  found  in  timothy  and  prairie  hay.  Fur- 
thermore, alfalfa  contains  as  much  digestible  protein  as  the  average 
farm  <rrains  and  mill  products.  Alfalfa  also  has  the  advantage  of 
bein<r  <^'ut  at  an  earlier  stage  of  gi'owth  than  clover,  which  not  only 
fuinishes  forage  earlier  in  the  season,  but  also  tends  to  produce  a 
fodder  of  a  higher  protein  content. 

CLOVER. 

(lover  is  also  one  of  the  liighest  ranking  protein  producers  among 
forage  (•n>])s,  and  has  the  advantage  that  its  culture  is  more  familiar 
to  farmers  generally  and  that  in  many  localities  it  is  more  easily 
grown  than  alfalfa.  The  number  of  cuttings,  however,  are  in  favor 
of  the  alfalfa  crop  when  this  is  well  established.  Two  crops  of  clover 
are  usually  produced  each  year,  and  the  second  is  often  considered  the 
better  for  feeding  purposes.  Analyses  given  show  that  in  the  sani- 
l)les  studied  the  second  cutting  contained  a  little  more  protein  and 
less  crude  fiber  than  the  first,  and  in  samples  from  another  crop  the 
fiist  cutting  was  found  to  contain  12A}  per  cent,  w^hile  those  from  the 
second  contained  10.4']  pei*  cent  of  protein.  Tt  was  observed  that  the 
inaxinuun  ])iotein  and  usually  the  minimum  fiber  are  produced  on 
soils  fairly  well  supplied  with  lime,  available  potash,  and  phos- 
])hoiic  acid,  and  that  soils  with  the  highest  nitrogen  content  did  not 
necessarily  produce  clovei*  richest  in  protein.  White  clover  is  rich 
in  protein  and  is  in  general  a  valuable  plant,  but  when  eaten  in 
large  amounts  by  horses  it  is  said  to  often  cause  an  abnornuil  flow 
of  saliva,  and  is  for  this  reason  disliked  by  many  horse  owners. 

An  examination  of  many  samples  of  alfalfa  and  clover  seed  of 
known  i)urity  and  uniform  ripeness  showed  that  some  seeds  were 
(hn-k  brown  in  color  and  others  lighter  and  of  a  yellowish  tinge. 
Analyses  of  these  dark  brown  and  yellowish  seeds  showed  in  some 
instances  a  quite  pronounced  dilTerence  in  protein  content,  amounting 
to  more  than  5  per  cent  in  favor  of  the  dark  brown  seeds,  while  in 
some  samples  the  dilTerence  was  less  than  1  per  cent.  The  dark  bix)wn 
seeds  iniiforndy  contained  more  j)rotein  than  the  light  yellow  .seeds, 
and  it  is  believed  that  as  in  wheat  and  corn  glutenous  and  starchy 
kernels  have  a  decided  tendency  to  produce  grains  of  the  same  tyiMJ, 
so  in  the  case  of  alfalfa  and  clover  high  protein  seeds  will  produce 
crops  of  maxinuim  protein  content,  and  that  therefore  seed  selection 
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for  the  purpose  of  increasing  the  protein  content  may  be  practiced 
with  these  crops  as  well  as  with  the  cereals.  The  results  obtained 
showed  that  the  physical  characteristics  of  the  seed  indicate  in  a 
measure  their  chemical  composition  and  offer  a  means  of  selecting 
alfalfa  and  clover  seeds  of  high  or  of  low  protein  content.  These 
investigations  suggest  that  for  seeding  preference  should  be  given  to 
the  darker  colored  seeds  of  high  germinating  power. 

PEAS. 

Pea  hay  constitutes  a  valuable  forage  rich  in  protein,  but  its  com- 
l)aratively  difficult  cutting  and  curing  is  probably  the  cause  of  its 
limited  use.  While  peas  show  as  much  diversity  in  color,  density, 
and  general  physical  properties  as  any  seeds,  a  close  examination  wuU 
show  two  general  types — yellowish  and  green  seeds.  Bpth  types  con- 
sist of  individual  seeds  either  darker  or  lighter  in  color.  In  eight 
hand-j)icked  samples,  eacli  representing  a  different  variety  selected  on 
this  color  basis,  the  protein  content  was  found  to  range  from  19.15  to 
31.74  j)er  cent.  The  darker  colored  and  harder  seeds  contained.  3.7-4 
per  cent  more  })rotein  than  the  light  colored  seeds,  which  were  richer 
in  starch.  This  difl'erence  in  the  type  of  seed,  as  in  the  case  of  alfalfa 
and  clover,  is  considered  a  factor  valuable  in  the  production  of  more 
protein  in  the  pea  crop. 

SOY  BEANS. 

Samples  of  soy  beans  selected  in  the  same  way  as  the  samples  of 
peas  showed  a  difference  in  proteiii  ccmtent  of  C.27  per  cent  in  favor 
of  tlie  high  protein  type.  A  mixture  of  corn  fodder  and  soy  beans 
containing  a  larger  proportion  of  soy  beans  than  of  corn  fodder 
showed  a  protein  (*ontent  of  14.^7  per  cent,  or  about  as  much  as  is 
found  in  clover  hay.  The  soy  beans  alone  contained  19.82  per  cent 
and  the  corn  alone  9.54  per  cent  of  protein. 

BAPE. 

The  rape  plant  was  also  studied  in  this  connection,  and  it  was 
found  that  ])lants  grown  on  manured  land  contained  4.61  per  cent 
more  protein  than  those  grown  on  unmanured  land.  The  statement 
is  made  that  under  average  (rcmditions  the  dry  matter  of  rape  con- 
tains as  nnich  protein  as  clover.  '\\Tiile  the  separation  of  rape  seeds 
into  high  and  low  protein  groups  is  difficult  on  account  of  the  lighter 
colored  inuuature  seeds,  it  was  found,  however,  that  when  special 
care  was  exercised  in  the  removal  of  immature  seeds  it  was  possible 
to  select  glutenous  and  starchy  ones  with  a  difference  of  over  1  per 
cent  of  j)rotein  in  favor  of  the  glutenous  type. 
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CORN  FODDEB. 

No  forage  is  more  easily  grown  or  affords  a  larger  amount  of 
nutrients  per  ticre  than  corn  fodder.     In  dry  matter  content  it  ranges 
between  wide  limits,  ccmtaining  sometimes  as  high  as  90  per  cent  of 
water  when  very  green  and  only  15  per  cent  when  mature  and  field 
cured.     The  dry  matter  of  corn  fodder  when  produced  under  the 
most  favorable  conditions  on  well  tilled  and  fertilized  land  contains 
fioin   S  to  0  ^)er  cent   of  crude  protein.     In   the  sample  studied  a 
diffeience  of  3  to  4  per  cent  in  protein  content  is  found  in  favor  of 
corn  fodder  grown  on  well  tilled  and  manured  land  over  that  grown 
upon  similar  but  unmanured  land.     Attention  is  called  to  the  fact 
that  coin  silage  is  quite  variable  in  composition,  depending  largely 
upon  the  character  of  the  corn  at  the  time  it  is  put  into  the  silo.     The 
average  sihige  contains  about  75  per  cent  water  and  25  per  cent  dry 
matter.     The  dry  matter  usually  contains  from  0  to  10  per  cent  of 
crude  i)rotein  and  about  the  same  ])er  cent  of  other  nutrients  as  fresh 
corn  fodder.     A  chemical  analysis  of  a  sample  of  corn  smut  showed 
tliat  (liis  substance  is  richer  in  proteid  and  nitrogenous  matter  than 
the  coin  itself.     Corn  stover  or  the  stalks  and  leaves  after  the  iri'ain 
is  removed  contained  7.10  per  cent  of  crude  protein  in  samples  of 
good  (juality  and  5.02  per  cent  in  samples  of  poor  quality. 

BBOME    GRASS. 

/h'OfHf/s  iiifrniis  has  about  the  same  general  composition  in  feeding 
valu(»  as  timothy  hay,  but  as  the  fiber  and  nonnitrogenous  compounds 
increase  rapidly  in  the  later  stages  of  growth  it  requires  early  cut- 
ting in  order  to  secure  the  highest  feeding  value.  The  dry  matter  of 
fresli  pasture  grass  is  characterized  by  a  high  percentage  of  protein, 
but  tlie  amount  of  Avater  in  this  grass  is  also  very  high,  ranging  from 
S5  to  1)0  per  cent.  In  many  localities  the  use  of  grass-seed  mixtures 
cimsisting  of  clover,  timothy,  redtop.  and  other  grasses  has  been 
found  more  satisfactory  and  profitalde  than  seeding  with  just  one 
grass  alone.  Tliis  mixed  herbage  has  a  high  feeding  value,  particu- 
larly when  25  per  cent  of  the  grass-seed  mixture  is  clover.  A  mixed 
hay  crop  containing  clover  and  growing  cm  a  well-manured  and  well- 
tilled  soil  will  contain  from  10  to  12  per  cent  of  crude  protein,  and 
this  is  forage  of  a  high  protein  class.  In  addition  to  being  of  a  high 
protein  value,  such  a  forage  is  a  good  mechanical  mixture  and  affords 
a  variety  in  the  ration. 

OTHER   FORAGE   PLANTS. 

Tbe  forap(»  crops  of  high  protein  content,  as  clover,  alfalfa,  peas,  vetch,  soy 
befins,  and  rape,  in  field-cnnnl  or  air-dried  condition  usually  contain  from  12  to 
20  per  etMit  of  crnde  i>rotein :  wliile  those  of  medium  protein  content,  as  com 
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fo(i(li»r.  tiinotliy,  millet,  bliuvgrass  Imy,  prairie  hay,  and  Bromns  inrrmtH,  con- 
tain fr<»ni  r»  to  11  iKM*  cent.  Becanse  of  tliis  wide  ranpe  it  is  evident  why  so 
mneli  stres.s  is  laid  njion  the  imiK»rtance  of  forage  of  hijrh  protein  content  and 
why  thei'e  is  a  stiving  of  grain  and  mill  lu'oducts  when  sucli  forage  is  lued  iu 
the  feeding  of  live  stock. 

The  forage  obtained  from  millet,  rye,  timothy,  prairie  grasses,  com, 
Bramus  incrmis^  and  pasture  and  meadow  mixtures  are  classified  as 
forage  of  medium  and  low  2)rotein  content.  Analyses  presented  show 
that  the  dry  matter  of  millet  when  the  crop  has  been  properly  grown 
has  as  much  })rotein  as  timothy  hay  or  corn  fodder,  but  that. when 
produced  under  poor  conditions  its  protein  value  is  low.  It  is  shown 
that  rye  fodder  contains  about  the  same  amount  of  crude  protein  as 
the  best  grades  of  timothy  at  the  same  stage  of  growth.  Analyses  of 
sami)les  of  timotlij'  hay  presented  sliow  a  range  in  protein  from  5.11 
to  0.10  per  cent.  Tt  was  further  noted  that  in  the  use  of  timothy  haj' 
fi'om  soil  highly  fertilize<l  with  barnyard  numure  25  per  cent  more 
j)rotein  and  less  fiber  were  obtained  than  from  that  grown  upon  poor 
soil.  If  grown  under  the  best  conditions,  timothy  hay  may  contain 
as  high  as  0  per  cent  of  crude  protein  and  then  may  be  classed  as 
forage  of  a  medium  high  protein  c(mtent,but  if  grown  under  poor 
conditions  and  on  poor  soil  it  may  <*onlain  less  than  5  per  cent  of 
crude  protein  or  not  more  than  is  found  in  the  best  grades  of  straw. 
Bright,  mediumly  fine  high-grade  i)rairie  hay  is  shown  to  contain 
nearly  0  \wy  cent  of  piotein  and  coarse  low-gi'a<le,  ovempe  and 
bleached  samples  less  than  5  per  cent. 

WEEDS. 

Analyses  of  18  samples  of  the  more  common  weeds  showed  that 
many  of  them  withdraw  large  amounts  of  nitrogen  from  the  soil. 
The  large  amount  of  protein  in  the  dry  matter  was  particularly 
noticeable  in  i)urslane.  lamb's-quarters  or  ])igweed,  and  cheese  weed 
or  mallow.  It  is  stated  that  there  is  mon^  j)rotein  in  the  dry  matter 
of  these  weeds  than  in  either  alfalfa  or  clover,  and  it  is  suggested 
that  it  is  advisabh*  to  keep  a  few  sheep  on  every  farm  for  utilizing 
and  controlling  the  weed  crop  in  order  that  under  such  a  system  the 
land  may  be  reclaimed  and  the  weeds  utilized  for  both  forage  and 
green  manure. 

Hie  foregoing  facts  suggest  that  by  judicious  selection  and  simple 
m(»tho(ls  of  improving  forage  crops  with  reference  to  protein  con- 
tent the  feed  bills  now  made  up  so  largely  of  expenditures  for  costly 
concentrated  fc^eds  to  supply  the  deficiencies  of  farm  feeds  in  protein 
mav  be  <rreatlv  reduced. 
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ftTJAUTY  IN  WHEAT.* 

Wheat  growers  are  especially  desirous  of  varieties  which  are  resist- 
ant to  disease  and  which  give  a  large  yield ;  millers  are  particularly 
interested  in  the  yield  and  quality  of  flour,  and  bakei^s  in  the  appear- 
ance and  character  of  the  goods  which  the  flour  produces. 

lu  discussiiiK  the  quality  of  wheat,  one  has  tt>  consider  both  the  miUer*s  and 
the  balver's  [wjiiit  of  view.  These  two  are  often  confuseil,  and  the  term  "  mUllng 
quality"  or  "milling  value"  is  s<»metim«»s  I'niployed  in  the  same  sense  as 
"  baking  quality."  Tlie  miller  desires  primarily  a  large  yield  of  flour  of  good 
ai)i)earance,  while  the  baker  is  not  dirwtly  interested  in  the  yield,  but  requires 
the  flour  to  be  of  such  appearance  and  strength  as  will  suit  his  particular 
purposes.  It  might  happen,  therefore,  that  a  sample  of  wheat  of  excellent 
milling  quality  might  yield  flour  qjaite  unsjitisfactory  to  the  consumer,  and.  on 
the  other  hand,  a  poor,  somewhat  shriveUni  sample  of  wheat  might  give  a  small 
yield  of  flour  possessing  admirable  baking  qualities. 

In  referring  to  flour,  the  terms  "quality"  and  "strength"  are  often  used  as 
if  they  had  the  sjime  significance,  which  is  not  strictly  true.  The  term 
"  strength  "  conveys  a  fairly  definite  idea,  even  though  slightly  different  mean- 
ings may  be  attached  to  it  at  various  times.  "  Quality,"  however,  obviously 
signifies  suitability  for  the  puri)ose  intend(Hl.  A  flour  of  high  quality  for 
pastry  is  a  flour  of  low  strength,  whereas  a  flour  of  high  quality  for  the  pro- 
duction of  very  light  bread  or  for  mixing  to  imi)rove  the  strength  of  weak 
flours  must  be  of  high  strength. 

Many  tests  designed  to  show^  quality  have  been  devised,  some  of 
them  simi)le  and  others  very  elaborate.  In  milling  tests  the  weight 
of  wlieat  per  measured  bushel  and  tlu*  percentage  yield  of  flour  of 
better  grades  are  the  important  considerations.  In  baking  tests  the 
amount  of  water  taken  up  by  a  given  quantity  of  flour,  the  amount 
retained  in  the  bread,  the  volume  of  the  loaf,  the  form  of  crust,  the 
texture  and  inside  color  of  the  loaf,  the  time  of  fermentation,  and 
other  similar  factors  are  usuallv  determined.  With  the  data  secured 
by  such  tests  it  is  possible  to  so  grade  the  flours  that  commercial  re- 
quirements »^e  niPt,  for  the  majcUy  of  persons  in  purchasing  bread 
^lisrer*i»"  f^      int»'i^^   --  T-du"      ric\  digestibility  and  consider  ap- 
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had  high  protein  content,  the  vahies  found  being  16.80,  1G.73,  and 
16.72  per  cent,  respectively.  Turkey  Red  did  not  give  good  results  at 
the  Virginia  Station. 

At  the  Colorado  Station,  AV.  II.  Olin  in  i-epoiting  the  results  of  a 
study  of  the  comparative  value  of  different  varieties  of  wheat  states 
that  Defiance  was  found  to  be  the  best  spring  wheat  and  Turkey  Red 
the  l>est  winter  wheat  for  milling  purposes.  In  this  and  many  other 
reports  of  experiment  station  work  the  relative  yield  of  different 
varieties  and  the  weight  per  bushel  are  factors  which  are  also  taken 
into  account. 

C.  E.  Saunders,  of  the  Central  Experimental  Farm,  Ottawa,  Can- 
ada, has  reported  an  extended  study  of  the  baking  quality  of  a  large 
numb(»r  of  varieties  of  wheat,  this  work  l:)eing  of  great  importance  in 
connection  with  the  studies  which  are  being  carried  on  at  the  Domin- 
ion experimental  farms  with  a  view  to  breeding  new^  varieties  of  high 
(|uality.  The  samples  w(»re  ground  in  an  experimental  mill  and  classi- 
fied according  to  their  milling  (jualities.  The  flour  was  stored  under 
uniform  conditions  and  the  baking  tests  were  elaborate  and  carefidly 
made. 

Of  the  numerous  varieties  tested  Red  Fife  stood  first  in  the  two 
years'  work  as  regards  baking  strength,  volume,  and  shape  of  loaf, 
Laurel  ranking  lowest  the  first  year  and  Grant  and  Ebert  the  second 
year.  The  following  varieties  yielded  flour  of  high  strength  in  the 
second-vear  tests,  which  wen»  more  extended  than  those  carried  on 
the  first  year:  Bobs,  Clielsea,  Marquis,  Early  Russian,  Gatineau, 
Haynes  Blue  Stem,  Outlook,  Hungarian  AMiite,  Red  Fern,  and  White 
Fife  C.  Professor  Saunders  states  that  Colorado,  Herisson  Bearded, 
and  White  Russian  were  of  rather  low  strength  and  therefore  not 
suitable  for  the  i)roduction  of  extremely  light  bread  or  for  export  to 
countries  desiring  strong  flour. 

Of  the  winter  wheats,  included  in  the  second  j^ear's  work,  Dawson 
Golden  Chart*  was  rather  low  in  strength,  but  produced  good  bread 
of  pale  apj)earance  and  rather  comj)act  character.  Padi  wheat  the 
author  considers  unwoiihy  of  general  cidtivation,  particularly  on  ac- 
<*o!nit  of  the  greenish-yellow  color  of  the  inside  of  the  loaf.  Reference 
is  also  made  in  the  report  to  the  characteristics  of  other  varieties 
tested.  -> 

As  regards  the  eft'ect  of  storage  on  quality,  it  was  found  that  flour 
stored  a  year  improved  in  every  respect,  "'  taking  up  a  large  amount 
of  water,  retaining  more,  giving  a  loaf  of  larger  volume  and  of  better 
shape,  crust,  texture,  and  color.  The  l)ehavior  of  the  dough  in  the 
oven  was  most  remarkable.  AMiile  in  the  first  tests,  with  a  water 
absorption  of  T)!)  j)er  cent,  the  dough  had  a  tendency  to  fall  after  the 
twelve-months  keeping,  although  the  water  was  increased  to  62  per 
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cent,  the  dough  had  the  ability  to  rise  to  a  most  remarkable  degree 
when  put  into  the  oven.  The  sample  of  flour  was  kept  for  the 
twelve  months  under  dry  conditicms  in  a  glass-stoppered  bottle.  It 
would  appear  that  this  astonishing  change  in  baking  strength  must 
have  been  due  to  an  improvement  in  the  quality  of  the  gluten,  as  it 
could  scarcely  be  explained  on  any  other  supposition.'' 

The  author  does  not  consider  appearance  a  trustworthy  indication 
of  quality.  "  There  is  no  doubt  some  justification  for  the  preference 
of  bright  samples  of  grain,  that  is,  thosi>  which  are  tree  from  blem- 
ishes, usually  caused  by  frost  or  rain;  but  it  is  quite  uncertain  in 
many  case^  to  what  extent  the  actual  quality  of  the  interior  of  the 
kernal  ha>  been  lowered  when  there  is  evidence  of  injury  to  the  bran. 
It  is  often  highly  probable  that  the  interior  of  the  berry  is  in  essen- 
tially perfect  condition  even  though  the  bran  may  be  dull  and  un- 
attractive." 

In  this  connection  it  is  interesting  to  note  that  T.  L.  Lyons  and  A. 
Kevser  n^port  that  "  vellow  berries,"  which  are  chieflv  due  to  allow- 
ing  wheat  to  become^  overripe  and  failure  to  stack  the  sheaves,  had  a 
lower  gluten  content,  though  lighter  in  weight,  than  the  red  normal 
kernels  of  th(»  hard  winter  wheat  studied  at  the  Nebraska  Station. 

Contrary  to  the  opinion  of  some  other  investigators,  Professor 
Saunders  found  Ihat  two  flours  inixed  in  equal  proportions  gave  re- 
sults in  baking  tests  which  were  a  very  close  average  for  the  varieties 
tised. 

In  the  princii)al  tests  which  were  carried  on  at  the  Central  Experi- 
mental Farm  the  bread  was  uniforndy  made  with  a  large  proportion 
of  yeast.  To  determine  whether  this  factor  influenced  quality,  ad- 
ditional tests  were  made  under  other  conditiims,  but  none  of  the 
variations  introduced  materially  changed  the  rank  of  the  different 
flours  as  alreadv  deti^rmined. 

Professor  Sa under-  also  studied  the  quality  of  flour  when  baking 
powder  was  used  instead  of  yeast. 

All  ilic  tlours  tested  |)ro<URH^l  biseuUs  of  about  the  same  volume,  and  tbonsrh 
they  di tiered  somewhat  hi  eha racier  and  considerably  iii  color  the  clifferenoi*s 
were  not  so  strikhi^  as  those  observed  in  bread.  It  ai>i)ears  that  almost  any 
flour  will  make  tea  biscuits  of  fair  quaUty.  The  exi>eriment8  show  that  the 
tl(Mirs  tested  had  sullicient  strenj:th  of  jrluten  to  attain  the  necessjiry  volume 
when  the  ^rlnteu  had  not  been  subjecttvl  to  the  prolonjred  inflmmcH?  of  the  ytnist 
fermentation  and  when  the  quantity  of  jjjas  evolved  was  not  very  larj^e,  for 
it  must  be  borne  hi  mind  that  even  a  well-made  tea  biscuit  has  a  smaU  volume 
compared  with  that  of  a  very  lijrht  loaf  of  bread  produceil  from  the  sjimo 
(juantity  of  flour.  In  spile  of  the  similarity  in  conduct  of  the  various  flours 
under  the  conditions  just  mentioned,  it  is  clear  that  one  Is  not  Justified  in 
concluding  either  that  the  gluten  of  all  flours  is  i>racticany  ideutieal  or  tliat 
the  volume  of  a   lij^ht  l<Kif  of  bread  is  determined  primarily  by  the  quantity 
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of  jras  ovolvtMl.  Tlie  making;  of  ordinary  t(»a  biscuits  can  not  be  considered  a 
t<»st  of  thf»  ability  of  gluten  to  withstand  fermentation  or  of  its  iw)wer  to  retain 
a  larjre  quantity  of  >cas  ia*odu<*(Ml  inside  tlie  dougb. 

Two  durum  or,  as  they  are  often  but  less  satisfactorily  called,  maca- 
roni wheats  were  inehuled  among  the  varieties  tested  by  Professor 
Saundei-s.  The  results  which  he  obtained  conchisively  show,  in  his 
opinion,  that  the  custom  of  regarding  all  such  wheats  as  of  one 
quality  is  absurd. 

Wbile  tlie  ordinary  (ioose  (or  Wild  (loosi*)  can  not  be  recommended  for  bread 
nialviuK.  tlu»  Kubanka  pnHluced  admirable  bread,  which,  however,  differs  in 
some  ways  from  that  productnl  from  most  of  the  other  wlieats.  The  Kubanka 
dougli  must  1m'  made  ratlier  stiff  in  order  that  it  may  not  be  too  sticky  to 
liandle  conveniently.  It  rises  very  well,  producing  a  large  loaf  of  very  fine 
texture  and  of  grM>d  form.  The  crust  is  s<miewlmt  unusual,  !)eing  of  a  rich 
brr)wn  color  and  having  a  tendency  to  be  tliin  and  tough.  Tlie  inside  color  of 
th#»  l)read  is  quite  yellow,  but  this  gives  an  api>earance  of  ridmess  and  can 
<»nly  be  objected  to  on  ilie  grounds  of  prejudice.  Taking  all  its  character- 
istics into  consideration.  *  *  *  |hc  bread  i>roduced  from  this  sample  of 
wheat  was  of  excellent  (juaiily. 

These  conchisions  are  in  accoixl  with  similar  work  reported  from  a 
number  of  the  exi)eriinent  stations  in  the  United  States." 

In  a  recent  bulletin  of  the  Minnesota  Station,  Prof.  H.  Snyder 
reports  experiments  which  show  (|uite  conchisively  that  not  only  the 
variety,  but  also  the  method  of  fertilizing,  may  be  an  important  fac- 
tor in  determining  the  quality  for  bread-making  pur]X)ses  of  the 
wheat  produced.  He  made  chemical  anah'ses  and  milling  and  bak- 
ing tests  of  41  samples  of  flour  milled  fi'om  wdieat  grown  upon  fer- 
tilized and  unfertilized  plats  at  nine  different  places.  In  30  of  the 
41  tests  the  feitilizer  which  gave  the  largest  yields  per  acre  produced 
wheats  of  the  highest  bread-making  quality.  It  appears,  however, 
that  while  both  yield  and  bread-making  quality  are  improved  by  the 
use  of  fertilizers  they  are  not  necessarily  improved  to  the  same 
extent  bv  the  same  fertilizer. 

There  appears  to  be  no  constant  relationship  between  the  percentage  of  protein 
in  the  grain  and  flour  and  the  bread-making  value,  and  while  it  is  possible  to 
increase  the  amount  of  proteids  in  tlour  by  the  use  of  nitrogenous  fertilizers 
the  bread-making  value  of  the  fiour  is  not  proiH)rtionately  increased.  In  many 
istances  the  increase  in  nitrogen  (Content  imparts  a  negative  value,  as  a  part  of 
the  nitrogen   is   in   uonproteid   forms. 

The  experiments  taken  Jis  a  whole  sliow  that  not  only  the  yield  of  wheat,  but 
also  the  i>read-making  value,  can  b(»  enhanct»d  by  increasing  the  fertility  of  the 
soil,  and  that  there  is  a  very  close  relationship  between  the  amount  of  available 
plant  food  in  the  soil  and  the  quality  of  the  wheat  proiluced  upon  the  soil  and 
its  bread-making  value. 


"  1'.  S.  Dept.  Agr.,  Farmers'  Buls.  180,  p.  6;  251,  p.  14.     See  also  U.  8.  Dept 
Agr.  Yenrb<M»k  VM^,  p.  .'^20. 
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The  importance  of  composition  and  digestibility  of  wheat  flours 
and  other  cereal  products,  the  value  of  such  foods  in  the  diet,  and 
various  questiouj?  concerned  witli  bread  and  bread  making  have  been 
considered  in  earlier  Fanners'  Bulletins  of  the  Department.*' 

DOES  IT  PAY  TO  SPRAY  POTATOES?  » 

As  staled  in  a  previous  bulletin  of  this  series '"  the  New  York  State 
Expeiinient  Station  has  in  progress  in  cooperation  \yith  growers  in 
ditt'erent  parts  of  the  Stale  a  ten-year  test  of  the  profitableness  of 
sprayin<2:  potatoes  as  a  protection  against  diseases  and  insect  pests. 
l)urin<r  each  of  the  five  vears  that  these  tests  have  now  l>een  carrieil 
on.  spraying  with  Bordeaux  mixture  and  ai*senicals  has  proved  a 
useful  and  profitable  practice.  During  the  last  of  the  five  veal's  re- 
l)orted  upon  to  date,  namely,  190(),  the  season  ''  was  in  most  parts 
of  the  State  the  least  favoral)le  of  any  of  the  five  for  the  development 
of  the  principal  potato  disease,  late  blight  and  rot;  yet  in  nearly  all 
of  lh(»  ^0  tests  reported  spraying  gave  good  returns  for  the  money 
(»xpeu(l(Hl  and  labor  apj)lied." 

The  average  net  profit  from  spraying  in  15  cooperative  experiments 
carried  out  (luring  the  >eas(m  of  1^)00  was  $13.89  per  acre,  the  net 
profit  tVom  similar  experiments  in  1905  being  $20.04,  in  1904  $24.80. 
and  in  190:*)  S-j:5.47. 

••  The  highly  favorable  results  obtained  in  the  numerous  experi- 
ments made  by  the  station  antl  by  New  York  farmers  during  the  past 
fivt'  years  should  stimulate  potato  growers  to  give  spraying  a  trial. 
If  it  really  is  as  profitable  as  these  experiments  indicate,  they  can 
not  ail'ord  to  neglect  spraying." 

The  following  reconnnendations  regarding  methods  of  spraying 
are  made : 

Fii  K<Mionil,  (•oniinence  sjjrayin^  when  the  plants  are  C  to  8  inches  hij:h  ami 
rej>e.Mt  the  treatment  at  intervals  of  ten  to  fourteen  days  in  order  to  keep  the 
l>l;ints  well  covered  with  I*>orde{inx  thr<)nj;ln»nt  tlie  season.  During  epidemics  of 
Mi^'lit  it  may  be  necessary  to  si>ray  as  often  as  once  a  weel\.  I'snally  six  appli- 
cations will  be  rtMiiiired.  Tlie  IU)rdeanx  should  contain  4  pounds  of  eoi>iK»r  sul- 
phate \n  each  r»o  jra lions  in  the  lirst  two  sprayinjjs  and  (>  iwunds  to  50  fniUons  iu 
snbsiMpienl  sprayinirs.  Whenever  l)nj:s  or  tiea-beetles  are  plentiful  add  1  to  '2 
iKumds  of  Paris  jrrecn  or  2  quarts  of  arsenite  of  soda  stock  solution  to  the  quan- 
tity of  r.<»rdeaii.\  recpiired  to  spray  an  acre. 

Thorou^'hness  of  ai>pli<'Jition  is  to  be  desired  at  all  times,  but  Is  especially 
important  when  tlea  be<'tles  are  numerous  or  the  weather  favorable  to  blij^lit. 
Tsinjr  the  sam<»  ipiantity  of  Hordeaux.  fnMpient  lijrht  ai)plications  are  likely  to 
be  more  effective  than  heavier  applications  made  at  long  intervals:  e.  g.,  when 


"I'.  S.  Oept.  A.L'r..   Farmers'   P.uls.  Ilii,  111,  1!)2,  241).     See  also  U.   S.   Dept. 
Ajj:r.  Yearbook  IIMKJ,  p.  :U7. 

''Compiled  from  New  York  State  Sta.  lUil.  2tK). 
'■  T'.  S.  Dept.  A^'r.,  Farmers*  P>u).  251,  p.  *). 
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a  hors(»  spra.V(»r  carrying  but  one  nozzlo  per  n»w  is  nse<1,  it  is  better  to  go  over 
the  )»I}nits  <»nre  a  we<»li  than  to  uialce  a  double  spray injr  once  in  two  weeks.  A 
gooil  plan  is  to  use  one  nozzle  per  row  in  the  eariy  sprayings  and  two  nozzles 
I>er  row  in  tlie  later  ones. 

Those  who  wish  to  get  along  with  three  sprayings  should  postiwne  the  first 
one  until  there  is  danger  (►f  injury  from  bugs  or  tiea-beetles  and  then  spray 
thoroughly  with  Bordeaux  and  poison.  The  other  two  sprayings  should  likewise 
Im»  thorough  and  applitnl  at  such  times  as  to  ke«»p  the  foliage  protect(*d  as  much 
as  possible  during  the  remainder  of  the  season.  Very  satisfactory  results  may 
be  obtaineil  from  three  thorough  sprayings. 

A  single  spraying  is  better  than  none  and  will  usually  be  i)rotitable,  but  more 
aiv  iKJtter.  Spraying  may  prove  highly  ju-otitable  even  though  the  blight  Is  only 
l>artially  prevenKnl.  It  is  unsafe  to  iM)stpone  spraying  until  blight  appears.  Ex- 
cept, perhaps,  on  small  areas,  it  does  not  pay  to  apply  iHuson  alone  for  bugs. 
When  it  is  necessaiy  to  fight  ins<H*ts  use  Bordeaux  mixture  and  poison  together. 

The  previous  note  on  this  subject  referred  to  at  the  beginning  of 
this  artide  suggests  that  in  order  to  secure  economical  and  efficient 
spraying  the  glowers  might  arrange  for  a  "  public  sprayer,"  that  is, 
some  one  man  in  a  luugliborhood  who  would  make  a  business  of 
spraying  and  would  secure  enough  fields  to  keep  him  busy  through- 
out the  season. 

USE  OF  ANESTHETICS  IN  FORCING  PLANTS.- 

Attention  was  called  in  a  previous  bulletin  of  this  series^  to  the 
importance  of  controlling  the  dormant  pericKl  of  peaches,  with  special 
refcM-ence  to  ))ieventing  j)remature  formation  of  buds  and  their  subse- 
quent destruction  by  frosts  or  freezing.  Such  control  is  now  gener- 
ally recognized  as  })racticable  with  many  plants  and  of  value  in  their 
commercial  production.  Various  means  are  employed  to  control 
the  dormant  period  of  plants,  such  as  pruning,  covering,  attention 
to  condition  of  growing  wood  in  case  of  woody  plants  at  the  lx»gin- 
ning  of  the  period,  and  the  like.  In  recent  years  attention  has  l)een 
turned  to  the  use  of  anesthetics  such  as  ether,  chloroform,  etc.,  for 
this  purjxKse,  especially  with  certain  flowering  and  herbaceous  plants. 
This  method  of  treatment  has  been  successfully  practiced  to  some 
extent  in  Kuropo.  but  lias  not  assumed  commercial  importance  in 
this  countiT. 

Kxi)eriments  by  the  Vermont  Experiment  Station  with  the  use  of 

ether  in  the  forcing  of  rhubarb  has  been  noted  in  a  former  bulletin 

of  this  series.''    Tn  a  report  of  later  experiments  by  this  station  along 

the  same  line,  W.  Stuart  savs: 

Tiie  use  of  anostlietics  us  an  aid  in  tlie  forcing  «)f  rtoweriuj?  shrubs,  tuberous 
sind  l»ul)>ous  plants,  and  Iiei*lmoe<uis  i)erenniais.  has  not  as  yet  assumed  com- 


«('<»ni|»il«'<i  from  Vermont  Sta.  Bui.  321):  Rpt.  3006,  p.  279. 
^r.  S.  iK'pt.  A.::r..  I'armers'  lUii.  31(5,  p.  0. 
'•  r.  S.  I>ei)t.  A^'r..  I'armers*  Bui.  2S3,  p.  IS. 
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uiorcial  importance  amoujr  growers  in  this  country.  In  Germany  and  France.  I 
liowevtT.  tlioy  an*  now  iiseil  extensively  in  many  of  the  large  commercial  es- 
tablishments. Their  use  at  the  vresent  time  iH  almost  wholly  confined  to  flower- 
ing; shrubs,  such  as  lilacs,  viburnums,  deutzias,  siilreas,  azaleas,  etc..  which  lend 
themselves  most  readily  to  anestlietic  influences.  This  class  of  plants  come  into 
bloom  early  in  the  spring:,  complete  their  jrrowth  at  a  comparatively  early  date, 
and  then  pass  int(»  a  stat<»  of  rest.  Normally  plants  will  not  start  into  gr«»wtli 
until  thi^y  have  entered  into  the  latter  part  of  the  rest  iwriod.  The  lar;rest 
measure  of  success,  tlierefore.  in  the  use  of  anesthetics  must  necessarily  come 
from  i)lants  subjected  to  the  Influence  of  ether  or  chloroform  during  the  earlier 
staj^es  of  rest. 

The  i)ro(t'ss  of  treatment  is  a  con)])aratively  simple  one.  Plants  which  are 
either  dormant  or  aro  entering;  into  tlu»  stajre  of  dormancy  are  subjecte<l  to  the 
va]>or  <>f  ether  or  choloroform  in  an  air-ti;j:ht  room  or  receptacle  for  from 
twenty-four  to  seventy-two  hours,  dependinjr  upon  the  earliness  or  lateness  of 
the  treatment  an<l  the  temperatnn*.  the  anesthetic  beinio:  iwured  from  alnwe  h»to 
an  oiKMi  vessi'l  within  the  reeeptacle.  The  amount  used  i)er  cubic  foot  of  air 
space  is  Inrirely  jxoverned  by  the  temperature,  moisture,  season  of  year,  and  kind 
of  [)l;int  t«»  i)e  treated.  The  hi;;her  the  t(»mperature  and  the  later  the  season 
the  more  violent  is  the  (»fl"eet :  hence  th(»  amount  and  time  of  exposure  may  bo 
said  to  vary  inversely  with  the  temperature  and  the  season  when  treatment  is 
;i-iven.  Ap!>arently  there  is  ;rreater  latitude  in  the  amount  that  plants  will  stand 
than  is  currently  believed.  'I'hi^  action  of  chloroform  is  much  more  intense  than 
that  (►f  ether,  and  only  one-third  to  one-fourth  the  amount  slnmld  l>e  useti. 

The  relative  increase  in  earliness  of  blooming  period  of  treated  over  uu- 
treatnl  plants  varies  inversely  to  the  earliness  or  lateness  of  the  forcing  i»eriml. 
It  is  claimed  that  growth  is  hastened  about  a  month  l)y  treatment.  The  amoimt 
of  bloom  is  considerably  increase^l  tlier(»by,  but  <»n  the  average  a  gain  of  from 
ten  to  lifteen  days  is  about  all  that  may  be  expected. 

As  a  result  of  his  own  experinuMits  and  of  those  of  other  investi- 
<rat()rs.  Professor  Stuart  believes  that  ''the  anesthetization  of  flower- 
hi*r  shrubs,  such  as  lilacs,  virbiirnunis,  azaleas,  deutzias,  .spireas,  etc.. 
is  a  feasible  and  practical  connnercial  enterprise  for  the  flori.'^^t." 
TTe  found  in  his  hiter  experiments,  as  in  the  earlier,  that  etherization 
of  rhul)arb  i)lants  for  winter  forcin<i:  resuUed  in  an  increased  yield, 
but  that  freezin<r  of  the  rhubarb  clumps  at  least  early  in  the  season, 
as  is  o^eiieially  done  in  rhubarb  forcin<i:,  is  a  neces.sary  preliminary 
j)r()(ess.  since  (»therization  does  not  seem  to  perform  the  .same  func- 
tion as  freeziu^r.  He  is  of  the  opinicm,  however,  that  actual  fi'eezin«r 
niav  not  1k'  necessarv  for  late  forcin<i:. 

Tile  action  of  ether  on  aspara<rns,  potato  tubers,  apple,  and  palm 
seeds  wa^  al^o  ^tiulied  in  the  ^\»rm()nt  Station  experiments. 

There  seems  to  be  some  evidence  of  a  responsive  action  on  the  part  of  as- 
para;;ns  t(>  ether,  but  the  results  secnrtnl  thus  far  are  so  inconclusive  as  to 
l»r«yln(le  detiniti*  statement. 

Doiinant  i»otato  tubers  were  treatc^l  similarly  as  was  the  rhul>arb.  but  in  no 
case  was  there  evidence  of  eithei*  beneflcial  or  deleterious  effect  upon  vegetation. 

The  etluM-izatinn  of  apple  se(Mls  did  not  visildy  accelerate  germinatiiui ;  nor 
from  the  data  now  at  hand  is  there  likelilnuMi  that  any  beneficial  results  will 
a<Mrue  fnmi  the  etherization  of  palm  stHnis. 
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The  use  of  anesthetics  would  seem  to  have  some  promise  of  prac- 
L-al  vahie  in  the  forcing  of  plants,  especially  as  an  aid  in  more  com- 
etely  controlling  the  period  of  maturing  of  the  desired  product, 
It  undoubtedly  many  of  the  details  of  the  practical  applications  of 
le  method  and  the  limits  of  its  usefulness  remain  to  be  worked  out. 

FATTENING  CATTLE  FOR  MARKET." 

In  connection  with  extensive  studies  of  problems  concerned  with 
ittening  cattle  for  market,  the  Missouri  P]xperiment  Station  has 
►llected  information  from  nearlv  1,000  of  the  most  successful  cattle 
eders  in  Missouri,  Iowa,  and  Illinois,  which  represents  experiences 
[tending  over  i)eri()<ls  of  nearly  twenty  years  and  with  an  aggregate 
■  approximately  i?,000.000  cattle.     The  station  has  recently  published 

digest  of  these  data  and  the  results  of  the  numerous  experiments 
1  a  wide  range  of  topics  concerned  with  fattening  cattle  which  have 
'en  carried  on  bv  the  station. 

In  the  opinion  of  Director  II.  J.  AVaters,  who  has  compiled  and 

nnmariz.ed  this  inforuiation,  methods  which  are  based  on  the  expe- 

ence  of  successful  men  are  in  ijeneral  satisfactorv. 

Tho  practical  nuiii  in  tlic  lon^  inn  arrives  at  corrtn^t  conclusions  on  the  main 
►lilts  Involved  in  liis  pra<*ti<"c.  A  theory  that  runs  counter  to  the  conclusions 
men  of  lonj:  cxpcritMicc  or  to  the  princii)los  of  a  long  estahlished  i)ractlce 
lould  bo  well  considered  and  shi»nld  have  the  support  of  extensive  and  accu- 
te  experimental  data  before  bein;:  acce]»t(Hl. 

The  duration  of  th(»  feeding  period  is  a  matter  of  great  importance 

successfiil  cattle  feeding.  As  shown  by  the  data  collected  from 
ractical  feeders,  the  avei-age  l(»ngth  of  the  full  feeding  period  was 
le  hundred  and  seventy-seven  days,  or  practically  six  month.s. 
ittle  variation  fi'om  this  average  was  noted,  and  this  factor  seems 
»  be  fairlv  well  establislKMl. 

In  Missouri  the  weight  of  the  steer  returning  the  gi'eatest  profit 
as  l,»34r»  [)oinids.  in  Towa  \^W)S  pounds,  in  Illinois  1,390  pounds,  and 
I  Nebraska  1,400  ])ound^,  oi*  on  an  average  1,3G7  pounds.  In  gen- 
ial 1,500  to  1,(*>00  pound  steers  have  not  been  profitable. 

Cattle  were  put  on  full  fe(Hl  at  2  years  of  age  by  40  per  cent  of  the 
^ders  and  by  *24  ])er  cent  at  *2.l  years  of  age. 

Evidently  the  corn-belt  <attle  f<H»der  is  not  yet  making  baby  beef.  This  Is 
le  to  the  fact  tliat  f)I<l«M-  <attle  finnl  more  uniformly,  finish  in  a  shorter  time, 
id  with  less  attenti(»n  to  the  details  of  ftMnHn^;.  Of  even  more  imi>ortance 
rhaps  is  the  fact  tliat  older  cattle  may  !)e  Ixm^ht  as  feeders  with  enoup;h 
ore  margin  than  yonn;r  cattle  to  make  the  f<»tHnnj:  oi>enition,  on  the  whole, 
ore  profitable.  It  is  furthermore  shown  that  a^ed  cattle  are  In  somewhat 
'tter  demand  <>n  the  market,  especially  if  somewhat  underdone  or  of  plain 
lality. 


« (.'(mii)iled  from  Misstnirl  Sta.  Bui.  70. 
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In  the  matter  of  the  most  favorable  season  for  fattening  cattle,  the 
l)ra(*ti(.*al  feeders  consulted  showed  a  decided  preference  for  summer, 
or  at  least  for  some  sc^ason  other  than  winter.  The  experiments  which 
Director  Waters  has  sunmiarized  show  that  cattle  gained  ninch  faster 
in  snnuner  than  in  winter  and  at  about  four-fifths  the  cost  of  winter 
feeding.  It  was  also  apparent  that  pigs  following  summer-fed  cattle 
made  better  gains  and  that  less  labor  is  required  for  feeding,  hauling 
ma  mire.  etc. 

(iains  are  cheaply  niado  on  prasR  alone,  bnt  are  low-priced,  because  the  cjittle 
are  not  in  marketable  condition  and  nnist  l)e  sold  as  focnlers  with  sufficient  iimr- 
j;in  to  enable  the  buyer  to  fit  tlieni  f(»r  market. 

'i'lio  season  of  the  year  affects  tlie  market  demand  of  cattle.  Certain  weijjbt!» 
an<l  classes  art»  re<|uired  for  certain  seasons,  while  other  weights  and  classt*s 
will  meet  the  best  demand  at  other  seasons.  The  steer  that  is  .staple  the  y«ir 
round  is  the  thick-tieshed  native,  weijrhinjr  from  1.200  to  1,400  i>ounds.  This 
<Iass  answ<M*s  the  d^Muand  of  the  dr<»ssed  beef.  th<»  live  exiKU't,  the  dead  exiM^rt, 
jiiKl  the  <'astcni  shipper  trade.  Or,  all  classes  of  i)uyers  use  a  jrreater  or  less 
nnnibcrof  these  cattle  thnnijrhout  the  year,  making  them  stapleat  steady  prices. 

Vcarlinjrs  wei^liin;;  IMH)  to  I.IOO  pounds  when  well  finished  and  not  oflfer<Ml  in 
loo  larj:e  numl)ers  tin<l  a  steady  market  and  a  ^ood  demand  throuuchout  the  year. 
When  plain  in  quality,  or  somewhat  uutlerdone,  or  when  a  little  oversupplitMl, 
the  price  declines  sharply,  ixs-ause  this  class  has  a  more  limitiHl  use  than  tin* 
(li-csscd  beef  hUh^t  just  d<»scribed. 

'I'hree-year-old  cattle  weijrliinjir  l.'MK)  to  l.tMKi  ]H)undH  find  a  jr<H>d  demand  f<)r 
hotel  and  resort  trade  tlu»  year  round  if  not  <»ffered  in  too  large  numbers.  Th«' 
demand  is  better  one  year  with  another  fr<un  the  latter  part  of  the  summer  to 
ihe  1st  of  I>tH-ember  than  at  any  other  time  for  tins  <-lass  of  cattle.  They  do  not 
need  lo  carry  so  much  quality  or  finish  as  yearlings  or  even  dressed  beef  sttvrs 
to  sell  at  the  highest  i)rice  for  their  class. 

A  great  variety  of  opinion^  were  ex])ressed  as  to  the  valne  of  rough- 
age in  fnll  feeding,  though  in  general  the  data  collected  show  that 
feeders  were  inditferent  as  to  the  kind  or  qnality  of  this  part  of  tho 
ration.  Experiments  eondncted  at  the  Missouri  Station  show  tlial 
coarse  fodder  deeidedlv  atf'ects  tlie  rate  and  cost  of  gain  and  the  finish 
of  tlie  cattle.  Tt  has  been  fcumd  that  with  cattle  bringing  5  cents  a 
|)oiind  corn  combiiuMl  with  clover  hay  and  cowpea  hay  was  Avoi'th 
x.-Jo  cents  more  j)er  ])nshel  than  when  combined  with  timothy. 

A  larg<'  roughness  eonsumption  does  not  necessarily  mean  a  diminished  grain 
consumption,  if  th<»  roughness  be  a  legume  hay,  such  as  clover,  or  cowpeas.  or 
alfalfa,  the  amount  cousumed  will  be  Uiaterially  larger  than  when  It  is  timotliy. 
or  corn  stover,  or  prairi(»  hay.  or  nullet,  and  at  the  same  time  the  cattle  will  «»at 
a  larger  amount  of  grain.  The  extra  amount  of  protein  in  the  leininie  hay  has* 
Uw  etTect  of  stinuilating  a  larger  total  consumption  of  feed,  a  cousiderable  iM>r- 
tion  of  which  is  grain. 

As  legards  the  value  of  siielter  in  full  feiHUng.  it  is  shown,  as  a  result  of  four 
yea  is'  e.\i)erim(Mital  work,  that  st(»ers  on  full  feed  gain  more  rapidly  and  some- 
what more  economically  when  having  access  to  an  open  shed,  or  even  when  i.i»n- 
fiiMMl  in  an  open  lot.  than  when  sheltered  in  a  well  ventilated  bam. 

There  is  a  direct  relatitm  l)etwe<»n  the  <iuality  and  condition  of  the  feed  and  tlie 
ease  and  readiness  with  which  cattle  may  be  accustomed  to  it.    Cattle  may  W 
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gotten  on  fnll  feed  more  (luickly  when  coarse  and  relatively  unimlatalde  material 
is  usetl  than  when  hijrhly  nntritious  and  well  prepartnl  fee<ls  are  xmuhX,     *     *     ♦ 

The  iunonnt  of  marjriii  r(Minire<l  to  cover  the  expense  of  fattening  and  i)ay  a 
profit  is  jroverned  hy  a  varu4y  of  circumstances.  Younjrer  cattle  require  a 
smaller  margin  than  older  cattle,  because  they  make  cheaper  gains.  Short  feil 
cattle  a  smaller  margin  than  long  Uh\  cattle,  because  the  costs  of  gains  is  higher 
the  longer  cattle  are  on  feed.  Cattle  of  high  cpiality  reiiuire  a  narrower  margin 
than  cattle  of  |MM>r  quality  because  of  the  higher  price  at  which  they  sell  when 
finisheil.  A  larger  margin  is  r(Miuire<l  in  winter  than  in  summer,  because,  it  re- 
quires more  fe<Ml  to  make  a  pound  of  gain.  The  higher  the  price  of  fetnl.  the 
larger  the  margin  riNiuired.  miless  the  price  of  finished  cattle  has  C(»rrespond- 
ingly  increase<l. 

The  farmers  interviewed  reported  an  average  margin  of  $1.02  per  hundred 
fi)r  a  six  months  feed  on  2-year-old  cattle  in  the  sunuuer.  It  is  estimated  that  for 
a  similar  fee<l  in  winter  approximately  .$1.50  would  be  required. 

Tt  was  apparent  from  the  data  collected  that  the  average  feeder 
pves  comparatively  little  attention  to  the  preparation  of  feed. 
Alxmt  one-half  of  the  feeders  in  Missouri,  Illinois,  and  Iowa  iise  ear 
corn  exclusively,  and  if  the  feeders  are  included  who  use  ear  corn 
for  part  of  the  fattenin<r  period  the  proportion  is  much  lar<i^r.  Con- 
sidering the  data  as  a  whole,  shelled  corn  was  fed  dry  either  exclu- 
sively  or  at  some  season  of  the  year  by  about  2i>  per  cent  of  the  feeders 
and  corn-and-cob  meal  and  ground  shelled  com  by  less  than  10  per 
cent  on  an  a  vera  ire.  A  large  number  of  the  feeders  made  more  effort 
to  supply  well  prepared  feed  at  the  end  of  the  fattening  period  than 
at  the  beginning  or  middle,  with  the  object  of  maintaining  satisfac- 
toiT  gains,  as  the  feeding  progressed,  by  catering  to  the  appetite. 

At  this  time  the  system  is  U)aded  with  fat  and  the  maintenance  cost  per  steer 
is  very  high:  at  the  same  time  the  api)etite  is  variable  and  is  disi)osed  to  de- 
cline. Anything,  therefore,  that  tcMuis  to  increase  the  amount  of  food  consumed 
will  att'tvt  favorably  the  rate  and  cost  of  gain. 

Better  pre]>aration  is  nMiuired  in  sunnner  than  in  winter  feeding,  because 
the  grass  in  summer  is  more  palatable  than  the  roughage  used  in  winter,  and 
for  a  large  enough  consnmi)tion  of  grain  to  produce  a  profitable  gain  it  is  re- 
quinnl  that  the  grain  be  palatable.  Moreover,  grain  in  summer  is  dry,  hard, 
and  more  ditficult  to  masticate,  and  is  liable  to  have  been  somewhat  fouled  by 
mic(»  and  rats.  Tlu'se  ditticulties  are  in  practice  usually  overcome  by  soaking 
the  <*orn  from  twelve  to  eighteen  hours. 

I^etter  preparation  of  grain  is  nHpiinnl  for  young  cattle  than  for  aged  ani- 
mals, in  onhT  to  stimulate  the  most  rapid  iH)ssible  gain.  This  is  necessary  to 
finish  the  youTiger  animals  within  a  reasonal)le  time.  They  use  so  large  a  pro- 
IMution  of  their  food  for  growth  that  a  high  rate  of  gain  is  necessary  to  make 
them  fat  quickly. 

The  real  reas^ui  for  preparing  grain  for  cattle  is  not  to  reduce  the  proi)ortion 
uf  grain  passing  through  the  animal  undigested,  but  rather  to  increase  the  rate 
of  gain.  This  is  so  Ixnause  whatever  iwrt  of  the  gi'ain  the  steer  fails  to  utilize 
the  hogs  which  f<>llow  the  cattle  will  utilize  to  gootl  advantage. 

The  f(HHler  is  interest<Hl  primarily  in  the  aggregate  gain  of  steer  and  hog 
per  unit  of  grain  finl,  and  can  not  afford,  under  the  ordinary  farm  conditions, 
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to  Invest  nnu-li  labor  ami  money  in  tlio  pr^iw ration  of  feetl  which  Increases  the 
8te«M-  grains  wholly  or  mainly  at  the  expense  of  the  hoj?  gains.  So  lonjr  as  the 
food  is  ofT(»r<Ml  in  palatable  enongh  form  to  make  the  steer  gain  at  a  rapid 
rntt»  and  make  him  fat  In  a  reasonable  time,  the  feeder  Is  not  Interested  In 
how  nincli  passes  thron>?h  the  steer  nn masticated  or  nndlgested,  because  the 
lio^  will  ni:ikt'  ^jood  use  of  it. 

Tnkin;:  tlio  averajje  price  of  all  fat  hogs  and  all  the  fat  steers  sold  on  the 
Chiijip)  market  for  the  past  twenty-four  years,  It  has  been  found  that  the 
hoj^s  have  brought  a  higlier  price  i)er  iwund.  It  will  be  accepted  without  argn- 
nient  tluit  less  food  is  nHiuired  to  make  a  iK>und  of  gain  on  hogs  than  on  cattle. 
As  a  rule,  therefore,  tlu»  hog  end  of  the  cattle  fee<ling  operation  Is  more  proflt- 
jihl(»  than  X\w  cattle*  end. 

Tlie  nnmluM-  of  hogs  requireil  to  utilize  the  waste  per  steer  will  vary  greatly 
wirli  tlie  eliaractor  of  the  feed,  the  way  in  which  it  Is  prepared,  and  with  thf 
size  and  aire  of  the  cattle.  The  range  would  be  *  *  *  at  the  rate  of  two  to 
three  liogs  per  steer  on  snapped  ear  corn,  i)erliaps  one  and  one-half  on  huskwl 
ear  (mhii,  alxMit  one  on  shelled  corn,  and  from  one-third  to  one-half  a  hog  on 
crnslied  or  ground  corn. 

Whatever  factors  favor  rapid  and  protitable  gains  on  cattle,  excepting  the 
better  i)reparati(m  of  the  feed,  are  liable  to  be  favorable  to  the  hog  that  follows, 
lor  example,  hogs  make  better  gains  following  cattle  fed  on  clover  or  cowi>ea 
or  alfalfa  nnighness  with  corn  than  they  do  when  the  roughness  Is  timothy, 
millet,  or  sorghum.  Likewise  there  is  a  material  benefit  to  the  hog  by  feedinj: 
the  steer  a  limited  amount  of  linsetMl  meal.  There  is  also  a  benefit  to  the  lioj: 
from  fi'eding  «'otton-s(»tHl  meal  to  the  steer,  although  it  is  less  marke<l  than 
A\  hen  linseed  meal  is  usi^l. 

It  is  almost  as  jn'otitable  to  use  a  sui)i)lemental  feed  like  tankage  or  linseed 
meal  for  hogs  that  are  following  cattle  as  for  those  that  are  being  ftni  on  fresh 
grain.  Especially  is  this  true  of  hogs  f(»llowing  cattle  fwl  on  straight  corn 
with  timothy  or  stover  for  roughness  in  winter  or  blue  grass  or  timothy  jkis- 
Ture  in  sununer.  Likewise  a  clover,  alfalfa,  cowpea.  or  soja-bean  pasture  for 
hogs  following  cattle  will  aflftH^t  Just  as  favoraidy  the  profits  as  though  the  hoj^ 
were  not  following  cattle.  In  view  of  the  fact  that  a  considerable  i>art  of  the 
pnjtit  of  ste(»r  feeding  is  in  the  hog  gains,  it  is  important  that  most  careful 
attention  he  given  to  the  liogs,  in  order  that  the  maximum  gain  may  he 
secured. 

An  abundant  supply  of  pure  water  convenient  to  the  feeding  bunks  and  to 
the  grazing  grounds  is  absolutely  imperative.  It  is  fatal  to  good  results  to 
re<piire  th<»  cattle  to  trav«»l  long  distances  to  water  or  to  drink  from  i>ools  or 
troughs  that  are  befouleil  by  hogs  or  other  stoi'k.  A  steer  on  full  fetni  and 
under  the  strain  of  rapid  production  reipiires  a  large  quantity  of  water  daily. 

Cattle  that  are  l>eing  fattened  should  be  ftnl  with  the  utmost  regularity, 
should  l>e  kept  as  quiet  as  possible,  and  should  be  encouraged  to  He  down  when 
not  eating.    They  should  never  be  frightened  or  disturbed  In  any  way. 

Changes  in  fetH.1,  hK-ation,  or  surroundings  of  cattle  that  are  fat  should  never 
he  made,  (»xcept  such  is  are  decide<lly  for  the  better,  and  even  then  should  l>e 
made  only  when  most  imperative. 

COTTON-SEED  MEAL  AND  GOEN  SILAGE  FOR  DAIBT  COWS.'' 

John  Michels  and  J.  M.  Burgess,  of  the  South  Carolina  Station, 
state  tliat  '^  there  is  a  prevailing  belief  that  when  cotton-seed  meal  is 

'MN^npiled  from  South  Carolina  Sta.  Bnl.  131. 
320 


fed  for  long  periods  in  quantities  exceeding  4  pounds  per  cow  daily 
the  health  of  the  animals  will  be  more  or  less  injuriously  afFect^d," 
but  in  a  series  of  experiments  wliich  they  report  it  was  found  that 
cotton-seed  meal  may  be  fed  in  conjunction  with  good  corn  silage  to 
the  extent  of  from  5  to  6  pounds  per  cow  daily  without  affecting  the 
health  of  the  animals.  Indeed  such  a  ration  appeared  to  keep  the 
cows  in  an  unusually  good  state  of  health.  A  ration  consisting  of 
cotton-seed  meal  and  good  corn  silage  was  consumed  by  the  cows  with 
great  relish,  which  was  in  no  way  lessened  when  the  feeding  of  such 
a  ration  was  continued  for  a  period  of  five  months. 

No  bad  effects  were  noticeable  from  the  practice  of  feeding  cotton-seed  meal 
and  corn  silape  separately.  On  the  contrary,  snch  a  practice  appears  to  have 
distinct  advantajjes  over  the  common  practice  of  mixing  the  meal  with  the 
roughage.  Onr  results,  therefore,  tend  to  dis])rove  the  prevailing  belief  that 
heavy  concentrates  like  cotton-seed  meal  will  act  detrimentally  on  the  health 
of  cows  wlien  fe<l  unmixed  with  mon*  bnli«y  feeds. 

Cows  fe<l  exclusively  on  (•(►tton-see<l  meal  and  corn  silage  for  a  i)erio<l  of  five 
months  exhibited  no  craving  for  dry  roughage,  but  always  preferred  silage  to 
good  hay. 

According  to  the  herd  records,  the  cows  yielded  more  milk  and  butter  fat 
during  this  exr)eriment  than  during  any  corresiwindlng  i)eriod  in  i)revlou8  years. 
Cotton-seed  meal  and  rich,  well  matured  c(»rn  silage  constitute  an  excellent 
ration  for  cows  yielding  from  20  to  30  [)ounds  of  milk  daily. 

These  resuhs  are  of  special  importance  l)ecause  cotton-seed  meal 
and  corn  silage  form  by  far  the  cheapest  dairy  feeds  available  to 
dairymen  in  South  Carolina  and  elsewhere  in  the  South.  It  is  stated 
that  the  cost  of  such  a  ration  is  only  slightly  more  than  half  that  of 
the  conunon  dairv  ration  now  fed  in  the  State. 

The  good  results  obtained  in  these  experiments  in  the  exclusive 
feeding  of  cotton-seed  meal  and  corn  silage  as  a  dairy  ration  was  at- 
tributed largely  to  the  fact  that  the  corn  silage  was  made  from  well 
matured  corn  rich  in  grain,  making  it  especiallj'  rich  in  carbohy- 
drates, for  it  is  ex[)lained  that  unless  silage  is  especially  rich  in  grain 
a  ration  consisting  entirely  of  corn  silage  and  cotton-seed  meal  will 
be  deficient  in  nonnitrogenous  matter  (carbohydrates). 

It  is  believed  that  "  with  cotton-seed  meal  furnishing  an  unusually 
cheap  protein  supply,  and  with  the  great  yields  of  com  possible  in 
this  State  *  *  *  milk  can  1h*  produced  as  cheaply,  if  not  more 
cheaply,  in  South  Carolina  than  in  any  other  portion  of  the  world." 

GABBONATED  MILK.» 

L.  L.  Van  Slyke  and  A.  W.  Bosworth,  of  the  New  York  State 
Station,  report  that  in  making  a  study  of  the  chemical  changes  which 
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ucvuY  in  koumiss  made  from  cows'  milk  it  was  noticed  that  lactic  acid 
formed  much  more  slowly  in  the  koumiss  than  in  ordinaiy  milk. 
This  was  found  to  be  due  to  the  action  of  carbon-dioxid  gas  under 
pressure. 

A  series  of  experiments  was  therefore  undertaken  to  ascertain  the 
etfeci  of  carbon  dioxid  under  different  pressures  upon  the  develop- 
ment of  lactic  acid  in  milk.  These  exi>eriments  were  made  with  (1) 
fresh  separator  skim  milk,  (2)  fresh  whole  milk  drawn  and  handled 
under  ^i^ood  hygienic  conditions,  (3)  fresh  skim  milk  pasteurized  at 
iHi'i'^  F.,  and  (4)  fresh  whole  milk  pasteurized  at  185°  F. 

Tbe  best  results  were  seitured  when  newly  pasteurized  milk  or  cleanly  drawn 
fresh  milk  was  treated  with  carbou  dioxid  in  a  tank,  such  as  is  used  in  bottling 
establishments  in  preparing  carl)onated  drinks,  and  then  idaced  in  siphon  bot- 
tles. When  charged  inuler  pressures  of  from  70  to  75  iM)unds  and  kept  at  tem- 
peratures ran;cing  from  ^T)**  to  00*",  bottles  of  clean  fresh  milk  or  pasteurized 
milk  kept  from  four  to  live  months  without  i)erceptible  increase  in  acidity. 

Milk  carbonated  under  a  pressure  of  70  pounds  comes  from  the  bottle  as  a 
foamy  mass,  more  or  less  like  koumiss  that  is  two  or  three  days  old.  It  has  a 
slightly  acid,  i>leasant  flavor,  due  to  the  rarbon  dioxid,  and  has  a  somewhat 
more  salty  taste  than  ordinary  milk.  In  the  case  of  carbonated  milk  pasteur- 
ized at  ^Si)°  F..  there  is,  of  course,  something  of  a  "cooked  "  taste.  Though  the 
cream  separates  in  the  bottle,  it  is  thoroughly  remixed  by  a  little  shaking  as 
the  milk  comes  from  the  bottle,  and  there  is  no  api)earance  of  seiMirate  parti- 
cles of  cream.  All  who  have  had  occasion  to  test  the  quality  of  carbonated 
milk  as  a  beverage  agret*  in  regarding  it  is  a  pleasant  drink.  In  the  case  «.f 
milk  bottled  under  a  pressure  of  loO  iH)unds  of  carbon  dioxid,  the  milk  deliv- 
ered from  the  siphon  is  about  the  consistency  of  whipped  cream,  but,  on  stand- 
ing a  short  time  it  changes  into  a  readily  drinkable  condition. 

Carbonated  milk  furnishes  a  pleasant  beverage,  and  it  is  suggested 

that  it  may  find  ])ractical  use  as  a  healthful  drink  and  as  a  valuable 

food  for  invalids  and  children  in  cases  where  ordinary  milk  does  not 
(li<rest  well. 

It  is  pointed  out  that  in  order  to  prepare  carbonated  milk  succei>s- 

fully  "'  the  milk  should  be  drawn  so  as  to  be  as  free  as  ix)ssible  fi*oiii 

dirt,  and  ])r()niptly  cooled  below  45"^   F.     It  should  be  carbonated 

within  a  few  hours.     All  the  vessels  with  which  the  milk  comes  in 

contact,  from  milking  to  bottling,  should  be  carefully  sterilized  l>e- 

fore  use.     In  case  milk  can  not  be  carbonated  quite  promptly  after 

drawing,  it  should  be  thoroughly  j)asteurized  before  being  charj^ed 

mid   bottled." 

PRESERVATION  OF  FENCE  POSTS.- 

As  11.  F.  Weiss  in  a  recent  circular  of  the  Forest  Service  of  this 
Dej^artnient  points  out,  it  is  each  year  becoming  more  difficult  to 
secure  satisfactory  fence  posts,  and  since  substitutes  such  as  reen- 
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forced  concrete  and  iron  are  probably  too  costly  to  compete  with 
wooden  posts,  the  only  solution  of  the  difficulty  lies  in  the  use  of 
cheaper  woods  and  in  i)re venting  decay  by  preservative  treatment. 

A  great  variety  of  preservative  treatments  have  been  tried  with 
varying  success.  B.  C.  Buffum,  of  the  Wyoming  Experiment  Sta- 
tion, reports  that  he  has  been  able  to  preserve  pitch-pine  posts  with 
but  .little  injury  for  sixteen  yeai^s  by  dipping  the  lower  ends  of 
the  posts  in  crude  petroleum  to  a  sufficient  distance  to  come  above 
the  ground  line  when  the  posts  are  set,  and  burning  off  the  oil.  He 
states  that  ''  this  dipping  can  be  done  very  cheaply  and  will  undoubt- 
edly pay.  A  second  method  is  to  simply  dip  2h  feet  of  the  bottom 
of  the  posts  in  crude  i)etroleum  or  in  tar:  this  did  fairly  well.  The 
oil  seemed  a  blotter  i)rotection  to  the  posts  than  did  the  coal  tar. 
Posts  that  were  well  charred  by  burning  came  in  about  third 
place.     *     *     * 

There  is  little  advantage  to  be  gained  by  simply  oiling  or  tarring  a  band 
to  protect  tlie  post  from  dry  rot  where  it  comes  tliroiigh  the  gronnd,  and  less 
from  any  treatment  of  only  a  i>ortion  below  the  ground.  Surh  oil  band  heli>ed 
preservt»  the  post,  hut  the  time  taken  to  apply  the  oil  in  this  manner  woul^ 
make  it  more  expensive  than  dipphig  the  entire  lower  end  of  the  post. 

The  Forest  Service  has  made  a  very  careful  study  of  the  subject  of 
preservation  of  ])osts,  and  has  obtained  the  most  satisfactory  results 
on  the  whole  with  the  creosote  treatment.  The  chief  merit  of  this 
treatment  is  that  it  renders  inferior  woods  as  serviceable  as  those  of 
better  quality,  thus  saving  the  latter  for  other  purposes  and  aiding  in 
conserving  the  rapidly  diminishing  sui)ply  of  the  more  valuable 
woods. 

The  process  of  treatment  with  creosote  has  been  greatly  cheapened 
by  what  i^  known  as  the  ""  o])en-tank ''  method  introduced  by  the 
Forest  Service.  Tt  is  stated  that  the  necessary  equipment  for  this 
ti'eatment  can  Ix^  installed  at  a  cos*t  of  from  $30  to  $45,  or  for  much 
less  if  an  old  boiler  is  used.  The  essential  requirements  are  that  the 
creosote  shall  ho  heated  to  alH)ut  215**  F.  and  that  the  butts  of  the 
posts  shall  be  subnuMged  up  to  about  i\  inches  above  their  ground  line. 
A  tank  with  a  Imttom  12  square  feet  in  area  has  been  found  of  suffi- 
cient size  for  treating  forty  to  fifty  (J-inch  posts  a  day,  or  double  that 
numl)er  when  two  runs  per  day  can  1x5  made,  as  is  possible  with  lodge- 
j)<)le  pine  posts.  The  amount  of  creosote  absorbed  was  found  in  the 
Forest  Service  experiments  to  vary  from  one-tenth  gallon  with  Eu- 
calyptus posts  to  seven-tenths  gallon  with  sycamore,  cottonwood,  and 
lodgej)ole  pine.  At  the  time  these  experiments  were  made  the  price 
of  creosote  varied  from  10  cents  per  gallon  in  the  East  and  Middle 
West  to  27  cents  per  gallon  in  the  Rocky  Mountain  States,  and  was 
about  10  cents  per  gjiUon  on  the  Pacific  coast.    On  the  basis  of  these 
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figures  it  is  estimated  that  the  cost  of  treating  a  post  varied  from  4 
to  15  cents. 

In  experiments  with  the  preservative  treatment  in  Idaho  it  was 
found  that  the  (hirability  of  lodgepole  pine  posts  was  increased  six- 
teen years.  On  this  basis,  and  notwithstanding  the  high  price  of 
creosote  in  Idaho,  it  is  estimated  that  by  treating  the  posts  there  was  a 
saving  with  interest  at  0  per  cent  of  2  cents  per  post  j^early.  It  is 
pointed  out  that  s&nce  the  resistance  of  all  treated  posts  to  decay  is 
alike  regardless  of  the  kind  of  wood  only  the  cheaper  kinds  of  woods 
should  be  used  for  posts,  and,  further,  that  as  sapwood  is  more 
readily  impregnated  with  creosote  than  heartwood,  posts  containing 
much  sjipwood  are  to  be  preferred  to  those  which  aiv  largely  of 
heartwood.  It  is  quite  important  that  the  i>ost§  should  be  air  dry 
before  they  are  treated  or  set.  ''  They  should  be  cut  at  least  a  month 
before  treatment.  Wood  dries  fastest  in  spring  or  summer,  but  with 
those  species  which  clieck  badly,  such  as  the  oaks,  cutting  is  best  done 
in  autumn  or  earlv  winter." 

Both  the  inner  and  outer  bark  should  be  completely  removed  before 
treatment.     Komid  posts  are,  as  a  rule,  preferable  to  split  posts. 

If  butt  trejitnionts  in  the  oi)oii  tank  oan  not  he  ffivon.  and  yet  some  preserva- 
tive nietluxi  is  desired,  plnnjJte  tlie  butts  of  the  ixmts  Into  a  vessel  of  hot  ereos«>te 
or  carboliniMini  or  apply  either  liquid  with  a  brush.  A  long  bath  id  hot  creo- 
sote, followed  by  a  shorter  one  in  (r«)ld  enH)Sote,  will  |>robably  give  best  results. 
T'snally  woods  with  a  porous  structure,  like  the  ix)plars,  can  be  treated  more 
(»asily  than  dense  woods,  like  the  oaks,  and  hence  need  not  be  left  In  the  creo»)te 
for  so  lon^  a  time. 

The  tops  of  posts  should  be  cut  slanting,  preferably  with  an  axe, 
so  that  the  rain  will  not  remain  on  them.  If  cut  w^ith  a  saw  the  pitch 
should  be  greater. 

Setting  j)osts  small  end  downward  has  no  effect  in  checking  decay. 

Th(M(»  is  some  advantage  from  piling  stones  around  the  base  of  the 
posts  or  setting  them  in  masonry  or  concrete,  but  not  enough  to 
justify  tlic  cost. 

Charring  the  butt  of  the  post,  if  properly  done,  gives  good  results. 
The  posts  in  this  case  should  Ix^  thoroughly  dry  and  the  charring 
should  extend  at  least  (>  inches  above  the  ground  line. 

Soaking  jjosts  in  solutions  of  copper  sulphate  or  mercuric  chlorid 
is  not  considered  a  })ractical  method  of  treatment. 

(iood  results,  particularly  with  soft  woods  like  sycamore  and  Cot- 
tonwood, have  sometimes  been  obtained  by  boring  holes  diagonally 
into  the  posts  just  above  the  ground  line  and  filling  them  with  some 
j)rt»servative  solution,  such  as  various  forms  of  coal  tar,  but  it  should 
be  borne  in  mind  that  the  posts  are  weakened  by  the  boring  of  such 
holes. 
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LETTER  OF  TRANSMITTAL 


U.  S.  Department  of  Agriculture, 

Office  of  Public. Roads. 

Washington^  D.  (7.,  March  17 y  1908. 
Sir  :  I  have  the  honor  to  transmit  herewith  a  manuscript  by  Mr.  D. 
Ward  King,  an  expert  in  this  Office  on  the  split-log  drag,  which  gives 
directions  for  the  construction  of  the  split-log  drag  and  its  use  on 
earth  roads.  It  contains  information  which  will  be  of  practical  value 
to  a  large  number  of  readers,  and  I  therefore  respectfully  recommend 
that  it  be  published  as  a  Farmers'  Bulletin. 
Respectfully, 

LooAx  Wallbb  Page, 

Director. 
Hon.  James  Wilson, 

Secretary  of  AgricuUnire. 
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THE  USE  OF  THE  SPLIT-LOG  DRAG  ON  EARTH 

ROADS. 


nrTEODTJCTION. 

The  earth  road  is  by  far  the  most  common  type  of  highway  in  this 
country.  Its  cheapness  in  comparison  with  other  types  of  construc- 
tion and  the  absence  in  many  sections  of  the  country  of  rock,  gravel, 
or  other  hard  natural  materials  for  road  building  will  render  its  use 
necessary  for  many  years  to  come. 

There  are  at  present  in  this  country  about  2,000,000  miles  of  such 
roads,  most  of  which  must  be  maintained  by  some  means  more  or  less 
inexpensive.  The  split-log  drag  is  of  great  service  on  roads  of  this 
class,  and  an  increasing  mileage  of  the  rural  highways  of  this  country 
is  being  kept  in  repair  economically  and  well  by  the  use  of  this  simple 
implement.  It  is  now  in  use  in  many  States  of  the  Union  and  in 
foreign  countries  also,  and  its  adoption  in  most  localities  where  there 
are  earth  roads  will  doubtless  increase. 

The  aim  in  writing  this  bulletin  has  been  to  give  a  concise  descrip- 
tion of  the  construction  of  the  split-log  drag  and  the  method  of  using 
it  which  will  give  the  best  results.  The  ditch  cleaner,  another  useful 
implement  for  use  on  earth  roads,  has  also  been  briefly  described. 

THE  CONSTEUGTION  OF  A  SPLIT-LOG  DRAG. 

The  author  has  experimented  with  a  great  variety  of  devices  for 
road  dragging,  but  has  found  the  two-slab  log  or  plank  drag  with 
liberal  **set  back''  the  most  satisfactory.  Double  drags  for  working 
both  sides  of  the  roadway  simultaneously  have  been  tried  with  only 
limited  success.  The  reason  for  this  lies  in  the  fact  that  both  sides 
of  an  earth  road  are  never  exactly  alike.  This  causes  the  two  parts 
of  the  drag  to  work  unevenly  and  to  interfere  with  each  other.  It  is 
also  impossible  for  one  man  to  operate  both  parts  successfully,  as  will 
be  shown  later  on. 

Two  mistakes  are  conunonly  made  in  constructing  a  drag.  The 
first  lies  in  making  it  too  heavy.  It  should  be  so  light  that  one  man 
can  easily  lift  it.  Besides,  a  light  drag  responds  more  readily  to  various 
methods  of  hitching  and  to  the  shifting  of  the  position  and  weight  of 
the  operator,  both  of  which  are  essential  considerations  and  are  dis- 
cussed more  fully  under  the  head  "How  to  use  a  drag"  (p.  9).  A 
drag  can  be  made  heavier  at  any  time  by  proper  weighting. 

The  other  mistake  is  in  the  use  of  squar^  timbers,  instead  of  those 
vrith  sharp  edges,  whereby  the  cutting  effect  of  sharp  edges  is  lost  and 

321  5 


the  drag  is  permitted  to  glide  over  instead  of  to  equalize  the  i^^eguIa^ 
ities  in  the  surface  of  the  road.  These  mistakes  are  due  partly  to 
badly  drawn  illustrations  and  plans  of  drags  which  have  occasionally 
appeared  in  newspapers  and  partly  to  the  erroneous  idea  that  it  is 
necessary  that  a  large  amount  of  earth  shall  be  moved  at  one  time. 

A  dry  red  cedar  log  is  the  best  material  for  a  drag.  Red  elm  and 
walnut  when  thoroughly  dried  are  excellent,  and  box  elder,  soft 
maple,  or  even  willow  are  preferable  to  oak,  hickory,  or  ash. 

The  log  should  be  7  or  8  feet  long  and  from  10  to  12  inches  in  diam- 
eter, and  carefully  split  down  the  middle.  The  heaviest  and  best 
slab  should  be  selected  for  the  front.  At  a  point  on  this  front  slab  4 
inches  from  the  end  that  is  to  be  at  the  middle  of  the  road  locate  the 


Fig.  1.— Plan  and  elevation  of  split-log  drag. 

center  of  the  hole  to  receive  a  cross  stake  and  22  inches  from  the  other 
end  of  the  front  slab  locate  the  center  for  another  cross  stake.  The 
hole  for  the  middle  stake  will  lie  on  a  line  connecting  and  halfway 
between  the  other  two.  See  figure  1.  The  back  slab  should  now  be 
placed  in  position  behind  the  other.  From  the  end  which  is  to  be  at 
the  middle  of  the  road  measure  20  inches  for  the  center  of  the  cross 
stake,  and  6  inches  from  the  other  end  locate  the.center  of  the  outside 
stake.  Find  the  center  of  the  middle  hole  as  before.  When  these 
holes  are  brought  opposite  each  other,  one  end  of  the  back  slab  will 
lie  16  inches  nearer  the  center  of  the  roadway  than  the  front  one, 
giving  what  is  known  as  ''set  back."  The  holes  should  be  2  indies  in 
(leter.     Care  must  be  taken  to  hold  the  auger  phimb  in  boring 


these  holes  in  order  that  the  stakes  shall  fit  properly.  The  hole  to 
receive  the  forward  end  of  the  chain  should  be  bored  at  the  same  time. 

The  two  slabs  should  be  held  30  inches  apart  by  the  stakes.  Straight- 
grained  timber  should  be  selected  for  the  stakes,  so  that  each  stake 
shall  fit  snugly  into  the  2-inch  hole  when  the  two  slabs  are  in  the 
proper  position.  The  stakes  should  taper  gradually  toward  the  ends. 
There  should  be  no  shoulder  at  the  point  where  the  stakes  enter  the 
slab.     The  stakes  should  be  fastened  in  place  by  wedges  only. 

When  the  stakes  have  been  placed  in  position  and  tightly  wedged, 
a  brace  2  inches  thick  and  4  inches  wide  should  be  placed  diagonally 
to  them  at  the  ditch  end,  as  shown  in  figure  1.  The  brace  should 
be  dropped  on  the  front  slab,  so  that  its  lower  edge  shall  lie  within  an 
inch  of  the  ground,  while  the  other  end  should  rest  in  the  angle 
between  the  slab  and  the  end  stake. 


Fig.  2.— Perspective  view  of  split-log  drag. 

A  strip  of  iron  about  3^  feet  long,  3  or  4  inches  wide  and  {  of  an 
inch  thick  may  be  used  for  the  blade.  This  should  be  attached  to  the 
front  slab,  so  that  it  will  be  one-half  inch  below  the  lower  edge  of  the 
slab  at  the  ditch  end,  while  the  end  of  the  iron  toward  the  middle  of 
the  road  should  be  flush  with  the  edge  of  the  slab.  The  bolts  holding 
the  blade  in  place  should  have  flat  heads  and  the  holes  to  receive  them 
should  be  coimtersunk. 

If  the  face  of  the  log  stands  plumb  it  is  well  to  wedge  out  the  lower 
edge  of  the  blade  with  a  three-cornered  strip  of  wood  to  give  it  a  set 
like  the  bit  of  a'plane. 

A  platform  of  inch  boards  held  together  by  three  cleats  should  be> 
placed  on  the  stakes  between  the  slabs.  These  boards  should  be 
spaced  at  least  an  inch  apart  to  allow  any  earth  that  may  heap  up 
and  fall  over  the  front  slab  to  sift  through  upon  the  road  again. 
The  end  cleats  should  be  placed  so  that  they  will  not  rest  upon  tl 
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cross  stakes,  but  drop  inside  them,  while  the  middle  cleat  can  be 
shifted  to  either  side  of  the  middle  stake.  These  cleats  should  extend 
about  an  inch  beyond  the  finished  width  of  the  platform. 

An  ordinary  trace  chain  is  strong  enough  to  draw  the  implement, 
provided  the  clevis  is  not  fastened  through  a  link.  The  chain  should 
be  wrapped  aroimd  the  rear  stake,  then  passed  over  the  front  slab. 
Raising  the  chain  at  this  end  of  the  slab  allows  the  earth  to  drift  past 
the  face  of  the  drag.  The  other  end  of  the  chain  should  be  passed 
through  the  hole  in  the  end  of  the  slab  and  is  held  by  a  pin  passed 
through  a  link.     One  and  one-half  trace  chains  are  sufiicient. 

In  many  logs  the  grain  runs  aroimd  the  tree  in  such  a  way  that 
when  split  the  slabs  will  be  in  a  ''wind."     If  this  wind  is  not  more 
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Fig.  3.— Plan,  front  and  side  views  of  plank  drag. 

than  4  inches  in  8  feet,  the  timber  can  be  used  to  good  advantage  by 
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HOW  TO  TJ8E  A  DBAG. 


The  successful  operation  of  a  drag  involves  two  principles,  which 
when  thoroughly  understood  and  intelligently  applied,  make  road 
working  \nth  this  implement  very  simple.  The  first  concerns  the 
length  and  position  of  the  hitch,  while  the  second  deals  with  the 
position  of  the  driver  on  the  drag.  Each  influences  the  other  to  a 
large  extent,  and  successful  manipulation  of  the  drag  is  dependent 
upon  an  understanding  of  both  of  them. 

For  ordinary  purposes  the  snatch  Unk  or  clevis  should  be  fas- 
tened far  enough  toward  the  blade  end  of  the  chain  to  force  the 


Fig.  4.— Perspective  view  of  plank  drag. 

unloaded  drag  to  follow  the  team  at  an  angle  of  45  degrees.  This 
will  cause  the  earth  to  move  along  the  face  of  the  drag  smoothly 
and  will  give  comparatively  Kght  draft  to  the  team,  provided  the 
driver  rides  in  the  line  of  draft.  Sometimes,  however,  conditions 
are  met  which  require  special  treatment,  and  in  a  rolling  country 
such  conditions  are  not  infrequent.  Often  a  flat  place  several  rods 
in  length  or  a  seepy  spot  needs  special  attention. 

The  distance  from  the  drag  at  which  the  team  is  hitched  affects 
the  depth  of  the  cutting.     Shortening  the  chain  tends  to  lift  the 
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front  slab  from  the  ground;  a  longer  hitch  causes  the  blade  to  cut 
more  deeply.  The  length  of  hitch  may  be  regulated  by  lengthen- 
ing and  shortening  the  chain  at  the  end  which  runs  through  the 
hole  in  the  blade  end  of  the  drag. 

If  small  weeds  are  to  be  cut  or  a  furrow  of  earth  is  to  be  moved, 
the  doubletree  should  be  attached  rather  close  to  the  ditch  end^f 
the  drag.  The  drag  will  now  move  nearly  ditch  end  foremiost^  and 
the  driver  should  stand  with  one  foot  on  the  extreme  forward  end 
of  the  front  slab.  This  ^ill  swing  the  drag  back  to  the  proper 
angle  and  will  cause  the  blade  to  plow.  This  hitch  requires  slow 
and  careful  driving  in  order  to  prevent  the  drag  from  tipping  for- 
ward. If  the  blade  should  plow  too  deeply,  as  it  may  do  in  a  wet 
spot,  the  driver  should  shift  his  weight  toward  the  back  slab. 

If  straw  and  weeds  clog  the  blade,  they  can  usually  be  removed 
if  the  driver  shifts  his  weight  to  a  point  as  far  as  possible  from  the 
ditch  or  blade  end.  Similarly,  if  he  steps  quickly  away  from  the 
ditch  end,  the  load  of  earth  may  be  dropped  into  a  low  place  or 
mudliole. 

Some  attenticm  should  he  given  to  the  edge  of  the  blade.  In  the 
l)eginning,  the  average  earth  road  requires  no  steel  plate  on  the 
drag,  though  the  drag  will  be  better  preserved  if  the  steel  is  applied 
at  first.  At  the  end  of  a  year's  work,  if  the  dragging  has  been 
faithfully  done,  a  steel  plate  will  be  needed.  If  the  twist  of  the  log 
is  properly  used,  or  the  three-cornered  strip  of  wood  is  placed  under 
the  l)lade  as  described  on  page  7,  a  flat  piece  of  steel  will  answer. 
In  case  the  blade  stands  perpendicularly  it  should  be  slightly  cupped 
when  sharpened. 

Usually  two  horses  are  enough  to  pull  a  drag  over  an  ordinexy  earth 

road.     When  four  horses  are  used,  they  should  be  hitched  to  the  drag 

bv  means  of  a  four-horse  evener.     The  team  should  be  driven  with 

>ne  horse  on  either  side  of  the  right-hand  wheel  track  or  rut  the  full 

'^ngth  of  the  portion  to  be  dragged,  and  the  return  made  over  the 

her  half  of  the  roadway. 
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A  smooth  road  surface  is  secured  by  this  method.  Clay,  when 
mixed  with  water  and  thoroughly  worked,  becomes  remarkably 
tough  and  impervious  to  water.  If  compacted  in  this  condition 
it  becomes  extremely  hard. 

Another  valuable  result  of  dragging  is  the  reduction  of  dust,  for 
the  particles  of  clay  cohere  so  tenaciously  that  there  is  but  little  wear 
when  the  surface  is  smooth.  Dust  on  an  earth  road  is  due  to  the 
breaking  up  under  traffic  of  the  frayed  and  upturned  edges  of  ruts 
and  hoof  prints.  If  the  surface  is  smoothed  after  each  rain  and  the 
road  dries  hard  and  even,  no  edges  are  exposed  to  crushing  and  the 
only  dust  which  forms  is  that  due  to  actual  wear  of  the  road  surface. 

There  are  so  many  influences  at  work  and  conditions  are  so  varied 
in  different  localities  that  it  is  quite  impossible  to  lay  down  a  general 
rule  for  the  number  of  treatments  needed  to  keep  a  road  in  good  con- 
dition. A  tough  clay  or  a  stiff  sandy  clay  will  resist  the  action  of 
wheels  and  hoofs  for  a  longer  period  than  a  loam,  other  things  being 
equal.  Certain  sections  of  a  roadway  will  require  more  attention 
than  others  because  of  steep  grades,  seepage,  exposure  to  hillside 
wash,  etc.  The  best  guide  in  meeting  these  conditions  is  the  knowl- 
edge and  experience  gained  while  dragging  the  roadway. 

There  is  one  condition,  however,  in  which  special  treatment  should 
be  given  to  a  road.  Clay  hills  under  persistent  dragging  frequently 
become  too  high  in  the  center.  To  correct  this  it  is  best  to  drag  the 
earth  toward  the  center  of  the  road  twice  and  away  from  it  once. 

USE  OF  A  DEAG  ON  EOGKT  OR  OSAVXLLT  ROADS. 

In  soils  full  of  loose  stones  or  even  small  bowlders  the  drag  has  done 
good  service.  The  loose  stones  are  drawn  into  a  windrow  down  the 
center  of  the  road  while  the  earth  is  deposited  around  the  bowlders  in 
such  a  way  that  the  surface  is  leveled.  The  loose  stones  in  the  center 
of  the  road  should  of  course  be  removed.  Where  there  is  a  large  pro- 
portion of  small  stones  or  gravel  the  drag  will  keep  down  the  inequali- 
ties in  the  surface. 

COST  DATA. 

There  is  little  available  data  on  the  cost  of  maintenance  of  earth 
roads  by  dragging.  However,  there  is  no  doubt  as  to  the  economy  of 
the  drag,  either  in  first  cost  or  in  its  operation.  The  most  elaborate 
form  will  cost  but  a  few  dollars  for  material  and  labor,  while  one  man 
and  team  can  operate  it  successfully  under  all  usual  conditions.  As 
a  consequence,  the  statements  given  below  are  well  within  reason  and 
indicate  what  may  be  accomplished  with  a  very  small  outlay. 

The  following  figures  show  the  cost  of  maintaining  ordinary  country 
roads  per  mile  per  year  without  a  drag,  and  may  be  taken  as  a 
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of  the  cost  of  such  maintenance.  They  were  obtained  in  Kansas  by 
Prof.  W.  C.  Hoad,  of  the  University  of  Kansas,  in  1906,  and  were 
taken  from  the  official  records  of  the  counties: 

Crawford  County $52 

Douglaii  County 38 

Franklin  County 34 

Johnson  County 48 

Neosho  CouTity 40 

Saline  Cojiiiy 43 

The  average  cost  is  $42.50  per  mile  per  year,  and  it  may  safely  be 
said  that  the  cost  of  dragging  would  be  trifling  in  comparison. 

Mr.  F.  P.  Sanborn^  states:  ''The  least  expense  per  mile  [for 
dragging]  was  about  $1.50;  the  greatest  a  Httle  over  $6;  the  average 
expense  per  mile  for  5i  miles  a  little  less  than  $3."  Commenting 
further,  Mr.  Sanborn  declares:  ''The  writer  has  lived  by  this  piece  of 
road  all  liis  life,  and  although  we  have  had  the  extremes  of  weather 
this  season,  both  wet  and  dry,  not  for  forty  years  has  the  road  in 
question  been  so  free  from  mud  and  dust.  Parties  who  have  known 
the  road  all  their  lives  are  agreed  that  it  never  was  in  so  good  con- 
dition a  season  through.^^ 

AVlien  Mr.  R.  H.  Aishton,  general  manager  of  the  Chicago  and 
Northwestern  Railroad,  investigated  the  work  of  the  split-log  drag  at 
Sac  City,  Iowa,  preliminary  to  the  campaign  inaugurated  by  that  com- 
pany in  1905,  he  learned  that  one  township  had  experimented  with 
the  drag  on  28  miles  of  highway,  for  a  year.  He  found  that  the 
township  paid  for  the  making  of  the  drags  and  hired  men  to  use 
tliein,  including  the  original  cost  of  the  drags  when  figuring  the 
expense  of  the  yearns  work.  The  total  expense  for  the  twelve 
niontlis  averaged  $2.40  per  mile,  and  the  roads  were  reported  to  have 
been  ^Mike  a  race  track''  the  larger  portion  of  the  year. 

A  neighborhood  of  farmers  in  Ray  County,  Mo.,  employed  one  of 
their  number  to  drag  a  5-mile  stretch.  He  received  compensation  at 
the  rate  of  $3  per  day.  "When  the  end  of  the  year  came  and  a  settle- 
ment was  made,  the  cost  for  the  year  was  foimd  to  be  $1.66  per  mile. 
Tlie  road  is  a  tough  clay  and  my  informant  declares  it  was  always 
much  better  than  the  other  roads  in  the  neighborhood. 

Prof.  William  Robertson,  of  the  Minnesota  Agricultural  Station, 
after  a  year's  experience  in  dragging  a  **main  road  made  entirely  of 
gumbo  without  any  sand  or  gravel,  and  which  during  the  past  year 
has  sliown  no  defects  either  by  rutting  or  development  of  soft  places, ' 
fixes  the  cost  of  the  work  at  not  to  exceed  $5  per  mile. 

<*  Report  of  Highway  Commissioner  of  Maine,  1906,  p.  112. 
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CONSTRUCTIOir  AND  USE  OF  A  DITCH  CLEANEB. 

The  ditcher  or  ditch  cleaner  is  a  convenient  device  for  clearing 
ditches.  It  consists  of  a  guide  plank,  2  inches  by  12  inches  by  12  feet, 
and  a  mold  board,  2  inches  by  12  inches  by  8  feet.  These  are  braced 
with  a  crosspiece  3  feet  long  as  shown  in  figure  5.  The  mold  board 
should  be  shod  with  an  iron  plate  J  inch  by  4  inches  by  3  feet,  held  in 
position  with  |-inch  bolts  coimtersunk.  The  cross  brace  should  be 
hollowed  3  inches  on  each  side  at  the  middle,  the  hollowing  to  begin 
not  less  than  4  inches  from  each  end,  in  order  that  its  bearing  against 
the  guide  and  mold  board  planks  shall  not  be  shortened,  nor  the  nail- 
ing space  decreased.  This  is  done  to  prevent  earth  from  heaping  up 
in  front  of  the  brace.  A  light  platform  is  needed  to  make  the  use  of 
the  ditcher  safe. 
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Fig.  5.— Plan  of  plank  ditch  cleaner. 

The  hitch  is  made  as  shown  in  figure  5,  the  short  side  of  the  chain 
being  about  2  feet  3  inches  in  length  and  the  long  side  8  feet  3  inches. 
The  chain  is  made  to  pass  over  the  mold  board,  so  that  it  may  clear 
itself  more  readily.  Two  or  three  horses,  according  to  the  difficulty 
of  the  particular  condition,  are  necessary  to  clear  a  ditch. 

To  secure  the  best  service  from  the  ditcher,  a  weight  of  about  200 
pounds  should  be  placed  over  the  front  end.  The  essential  thing  to 
be  gained  is  to  have  the  ditcher  maintain  a  smooth,  even  surface  on 
the  bottom  of  the  ditch.  There  is  then  no  obstruction  to  the  flow  of 
water.  This  requires  that  soft,  muddy  holes  be  passed  over  lightly 
and  hard,  high  places  be  reduced.  This  result  is  obtained  if  the 
driver  shifts  his  weight  forward  or  backward  as  a  high  point  or  a  mud- 
hole  is  approached.  If  the  driver  shifts  his  weight  forward,  the  point 
of  the  ditcher  's  driven  into  the  ground.     If  he  moves  back,  the  p: 
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sure  on  the  forward  end  is  relieved  and  the  pull  on  the  chain  tends  to 
raise  it. 

Besides  clearing  the  ditch,  the  ditcher  assists  in  preserving  the 
slope  from  the  side  of  the  road  to  the  bottom  of  the  ditch.  This 
keeps  the  road  safe  from  possible  accident  to  traffic  from  ditches  with 
too  abrupt  slopes. 

G0NGLIT8I0H. 

The  advantages  to  be  gained  from  the  persistent  use  of  a  road  drag 
may  be  summarized  as  follows: 

1.  The  maintenance  of  a  smooth,  serviceable  earth  road  free  from 
ruts  and  mudholes. 

2.  Obtaining  such  a  road  surface  with  the  expenditure  of  very  little 
money  and  labor  in  comparison  with  the  money  and  labor  required 
for  other  methods. 

3.  The  reduction  of  mud  in  wet  weather,  and  of  dust  in  dry  weather. 
There  are  also  several  minor  benefits  gained  from  the  use  of  a  road 

drag,  besides  the  great  advantages  which  always  accrue  from  the 
formation  of  improved  highways,  of  which  may  be  mentioned  the 
banishment  of  weeds  and  grass  from  the  dragged  portion  of  the  road. 
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LETTER  OF  TRANSMITTAL 


U.  S.  Department  of  Agriculture, 

Bureau  of  Plant  Industry, 

Office  of  the  Chief, 
Washington^  D.  (7.,  Api^l  3^  1908, 

Sir  :  In  connection  with  the  regular  work  of  the  Office  of  Grain  In- 
vestigations conducted  for  the  past  five  years  on  experimental  farms 
and  at  other  points  in  the  Southwest,  much  success  has  been  attained 
in  the  improvement  of  grain  sorghums,  particularly  in  the  production 
of  dwal'f  strains  of  milo  characterized  by  good  seed  production  and 
erect  heads.  It  appears  that  much  of  this  information  is  sufficiently 
definite  and  of  sucli  a  practical  nature  as  to  make  it  of  immediate 
benefit  to  the  many  farmers  who  are  now  settling  in  the  s^miarid 
phiins,  particularly  as  milo  is  one  of  the  most  satisfactory  dry-land 
crops  that  can  be  employed.  This  matter  has  been  brought  together  in 
the  accompanying  manuscript  by  Mr.  Carleton  R.  Ball,  Agronomist 
in  Charge  of  Grain  Sorghum  Investigations,  and  Mr.  Arthur  H. 
Leidigh,  Superintendent  of  the  Amarillo  Experimental  Farm,  Ama- 
rillo,  Tex.,  and  I  would  recommend  its  publication  as  a  Farmers^ 
Bulletin. 

Respectfully,  B.  T.  Galloway, 

Chief  of  Bureau. 

Hon.  James  Wilson, 

Secretary  of  A  (/n culture. 
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MILO  AS  A  DRY-LAND  GRAIN  CROP. 


WHAT  HILO  IS. 
KELATIONSHIPS  AND  CLASSIFICATION. 

TIm'  s<Hfllnuns"  frrowii  in  thiti  coimtry  mny  lie  sopjirnted  into  four 
{rroii|Js:  (1)  Broom  (rorns;  (2)  HorgoK,  or  sweet  sorghums;  (3)  kaBrs, 
■mil  (4)  (liiiTjiH.  The  bi-ooni  coins  niv  grown  only  for  their  brush, 
tin*  sorgos  for  forage  luul  wiriip.  the  kafirs  for  grain  and  forage,  and 
Iho  durras  almost  exclusively  for  gi-ain. 

Mih)  {tig.  1)  ix'longs  to  the  dnrra  group,  which  contains  also  white 
ihirra  ( "  .Jenisnlem  corn."  "  rice  com,"  "  white  Egyptian  corn  ")  and 


HDuU  branch  at  beta. 


Ill-own  iltirra  ("  i>rowii  Egyptian  corn").  The  durras  are  character- 
ized !»y  dry  and  rather  pithy  stems  and  large,  oval  or  egg-sliaped, 
mostly  pendent  ("goose-necked  "")  heads.    The  number  of  leaves  on 

"■''or  fiirtlier  liifuniJiitlrai  us  to  the  sorirhiiiiiN.  the  render  Is  referred  to  tbe 
fulliiwiiic  Kuril KTs'  Itiillctii^s  wliiili  will  lie  w-iit  frt.<i>  iiikiii  reoel|it  of  a  r«()iieBt 
nildressed  Ui  lliu  .Sti-ri'tiii.v  nf  Ai:rk-iiltnre;  Nn.  l.'lTi,  "  Soritliuiii  Sirup  Manu- 
fjii-tiiiv  ■" :  X'l.  171.  ■I'.riiiJiii  f'lirii":  No.  24«,  "  SaLtrburlue  Sor^bums  for  For- 
uije":  Xii.  2>s,  "Tile  NiiiLKaL-i-hnrliif  SurfuhuiiiB." 
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each  stalk  is  only  8  to  10  on  the  average.  This  scanty  foliage  and  the 
pithy  stems  make  them  of  little  value  for  forage  compared  with 
kafirs  and  sorgos.  The  seeds  of  the  durras  are  larger  than  those  of 
the  kafirs  and  sorgos,  are  nearly  circular  in  outline,  and  are  usually 
somewhat  flattened. 

The  chief  varieties  of  the  durra  group  may  be  separated  as  follows: 

Soods  wliito;  Imlls  pale:  tlowor  awued White  dnrra. 

SeiHls  reddish  brown;  hulls  pule;  flower  not  awned Brown  durra. 

Seeds  pale  yellowish:  hnlls  dark:  flower  awned  (fiff.  1) Milo. 

ORIGIN  AND  INTRODUCTION. 

Milo  was  introduced  into  the  United  States  between  1880  and  1885 
and  was  first  i^rown  in  South  Carolina  or  Georgia.  It  came  probably 
from  Africa,  hut  this  is  not  certainly  known.  No  sorghum  brought 
since  from  Africa  has  been  exactly  like  milo,  though  one  found  in 
Egypt  and  called  there  durra  safra,  or  yellow  durra,  is  quite  similar 
to  it, 

Milo  was  first  widely  advertised  and  sold  by  the  M.  W.  Johnson 
Seed  Company,  of  Atlanta,  (la.,  in  the  spring  of  1887..  It  soon 
became  distributed  over  the  South  and  as  far  west  as  Texas.  In 
western  Texas,  and  especially  in  the  Panhandle  region,  it  has  become 
I)opular  and  widely  irrown  bec^ause  of  its  drought  resistance  and  com- 
parative earliness. 

COMMON  NAMES. 

Milo  was  first  known  as  "  Yellow  Millo  Maize."  The  adjective 
"  yellow  "  was  appli(Ml  because  of  the  ^^ellowish  color  of  the  seeds  and 
because  a  white-seeded  sorghum,  related  to  the  kafirs,  was  then  being 
sold  and  grown  as  '•  White  Millo  Maize."  Many  other  namCvS  have 
since  been  a[)i)lied  to  milo.  Among  them  are  Branching  doura. 
Dwarf  milo.  Dwarf  milo  maize.  Dwarf  yellow  milo,  Millo,  Millo 
maize,  Milo  maize.  Red  Kgyi)tian  corn.  Rural  branching  sorghum, 
'^'ellow  bi-anching  dhoura.  Yellow  branching  millo  maize,  Y'ellow 
branching  sorghum.  Yellow  millo  nuiize,  Yellow  milo,  and  Yellow 
milo  maizes  Several  of  these  names  are  occasionally  applied  to 
brown  durra  also.  Dwarf  milo.  Yellow  milo,  and  Milo  "maize" 
are  the  names  most  commonlv  used  for  milo. 

'J1ie  name  "  milo  "  is  adopted  and  rtujonunended  because  it  is  short, 
ilistin('liv(\  and  appro})riate.  The  word  "maize"  should  never  be 
used  for  milo,  a^  it  confuses  this  ci'op  with    corn. 

VARIETIES. 

Th(M-e  is  only  one  well-marked  variety  of  milo  yet  offered  for  sale 
by  seedsmen.     It  is  usually  sold  as  "yellow  milo"  or  "yellow  milo 


maize."  What  is  commonly  sold  as  "  dwarf  milo  "  is  the  ordinary 
milo  grown  on  the  dry  and  elevated  plains  of  western  Texas,  Okla- 
homa, and  Kansas,  where  it  reaches  a  height  of  4J  to  5^  feet.  It  is 
thus  dwarfed  because  of  the  conditions  under  which  it  is  grown. 
When  its  seed  is  carried  to  lower  and  more  humid  districts  the  crop 
gi*ows  to  a  height  of  from  7  to  10  feet,  according  to  the  conditions  of 
soil  and  moisture.  On  the  other  hand,  seed  from  this  lowland  crop 
if  taken  to  the  high  plains  will  produce  only  the  dwarfed  crop  4|  to 
6  feet  tall.  The  ordinary  "  yellow  "  milo  and  the  "  dwarf  "  milo  of 
commerce  represent,  therefore,  one  and  the  same  thing,  which  is  dis- 
cussed in  this  bulletin  simply  as  milo. 

The  only  true  "  dwarf  "  milo  known  to  the  writers  was  secured  a 
few  3'ears  ago  from  Judge  J.  F.  Bradley,  of  Memphis,  Tex.,  who 
states  that  the  original  seed  was  brought  from  Oklahoma.  So  far  as 
known,  this  dwarf  strain  (see  fig.  4)  is  not  yet  handled  by  seeds- 
men. It  is  described  later  in  the  paragraph  on  the  characters  of 
improved  milo.  The  so-called  "  giant  milo  "  occasionally  met  with 
in  the  Plains  region  consists  of  hybrids  of  milo  with  other  sorghum 
varieties,  usually  kafirs  or  sorgos. 

CHARACTEBS  OF  OBDINAIIT  MILO. 

When  first  introduced  milo  (fig.  2)  was  suitable  for  use  only  as 
a  general  forage  crop.  Owing  to  its  small  and  scanty  leaves  and 
pithy  stems  it  was  inferior  to  kafirs  and  sorgos  for  forage  purposes. 
On  the  western  plains  it  began  to  be  developed  as  a  combined  grain 
and  forage  crop.  Like  all  sorghums  it  was  strongly  drought  resist- 
ant. Compared  with  some  other  grain  varieties  of  sorghum  it  was 
only  fairly  early  and  productive,  but  it  possessed  good  seed-holding 
power,  which  white  durra  ("  Jerusalem  corn ")  and  brown  durra 
sadly  lacked.  From  the  standpoint  of  grain  production  it  had,  be- 
sides these  desirable  characters,  several  very  objectionable  habits. 
These  were  (1)  the  abundant  stooling,  (2)  the  free  branching,  (3) 
the  size  and  height  of  the  stem,  and  (4)  the  pendent,  or  "  goose- 
necked,"  heads.     (See  fig.  G.) 

WTiy  are  those  four  habits  objectionable  in  a  grain  variety? 

Stooling  (1)  and  branching  (2)  prevent  uniformity  of  height  and 
of  ripening.  In  sorghums  the  suckers  comprising  the  stool  from 
a  single  main  stalk  do  not  all  develop  at  one  time.  In  the  same  way 
the  branches  appear  successively  rather  than  all  at  once,  beginning 
at  the  second  node  from  the  top  and  progressing  downward.  These 
suckers  and  branches  produce  heads  which  ripen  at  different  dates, 
but  none  of  them  as  early  as  the  main  heads.  These  branches  and 
suckers  are  also  of  different  heights,  some  higher  and  some  lower 
than  the  main  stalks.     Uniform  height  and  ripening  are  very  neces- 

322 


8 

siirv  in  ii  jrniiii  <Ti>p,  Tlic-  liiiliit  of  sii<-keriiifr  aixl  hriiiicliiii^  iniM 
lli.-ivr<.iv  lu.  ■■hrckc.l  hv  s.-lf-tion. 

Til.'  M/. I.]  li.'ifrlil  "f  tin-  ^ti'iiis  {:i)  itiiike  haml  ciiltinjr  iliffit'iih 

!inil  lu'!iiliii;r  liy  uuicliiiuTV  iilniost  impossible. 

TIj.'  i«'Tii!i'iil  iH'inIs  (I),  liiiii^niifr  downward  (soe  fig.  H)  fnmi  tli;' 
ajK'X  (if  llii'  reel  11' veil  pi-ilmu'lc  ur  jiliriii,  iiro  sin  ospecial  niiiaancv. 
TlicLi'  piisiliiui  iiol  imly  pri-vfiils  the  usi?  of  lieailcrs  in  IiarvcMiiiig  iln' 
?;i'f(l  (-roi)  lull  niiiki's  ii  v.tv  ilillk-iilt  to  liun<lle  the  heads  satisfiK'timlv 


.V    l.aiul. 

V.      '11 

■\u.- 

■I'llVf.l 

i„..,lillli- 

ri i  1 

■ins  l« 

>i.l<.r  lli:i 

i  III.' 

k"aid  and  danfrenms  position  to  nil 
liki'"i-j'  <ilii('<-tional)lc.  It  pi-pveiit- 
t'U  cut.  ll  iiiakos  the  tops  of  huinllcs 
iiiiiiiir  ^inH-ks  thiit  ciin  neither  witli- 
II-  rnmk  of  the  stem  is  always  inter- 
that  they  ean  scarcely  be  separated 


Such  were  tlie  characters  of  the  original  milo  and  such  is  in  large 
measure  the  unimproved  crop  to-day. 

CHABACTEBS  OF  lUFItOVED  MLLO. 

In  the  past  four  or  five  years  the  development  of  niilo  as  a  grain 
crop  has  been  progressing  rapidly  along  the  lines  just  shown  to  be 
desirable.  The  carefully  Helecte<.l  milo  (fig.  3)  of  to-day  is  a  great 
improvement  over  the  common,  unselecfed  crop,  Ordinarj-  milo  has 
been  reduced  by  selection  to  a  uniform  height  of  4  to  4J  feet  in  the 
Plains  regions  lying  at  an  elevation  of  3.000  to  4,000  feet  above  sea 
level,  or  at  an  equivalent  latitude.     Through  selection  and  thicker 


Fig.  3.— Field  of  mJ1i>  aa  improipcl  l.y  wloctlnn.  from  4  to  4^  feet  tall,  slender,  wttliout 

tifieding  the  heads  have  been  changed  from  mostly  pendent  to  mostly 
erect.  All  heads  not  leaning  over  more  tlian  30  degrees  from  the 
perpendicular  (see  fig,  T)  are  classed  as  erect,  since  for  all  practical 
purposes  tliey  are  erect.  From  75  to  90  per  cent  have  been  brought 
lo  thi.s  position  in  ditfereiit  strains.  A  large  part  of  the  remaining 
10  to  -2')  jx'r  cent  are  merely  inclined,  i.  e.,  bent  over  more  than  30  de- 
grees and  less  tliun  i)0  degri-es,  or  the  horizontal  position.  These  in- 
clined heads  wouhl  l>e  readily  gathered  by  a  header.  Only  a  very 
small  percentage  of  the  heads  are  pendent,  i.  e,,  declined  below  the 
horizontal  line. 

By  the  combinetl  influentres  of  selection  and  thicker  seeding,  branch- 
ing has  been  alniosl  entirely  prevented,  and  stooling,  or  the  produc- 
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tion  of  snokcrs,  lias  Iwen  greatly  cliccked.  About  one-fourth  to  o^^  | 
lialf  tht'  plunls  |)ri«]iid'  no  siifk«'rw  at  all.  and  most  of  the  remiiiiiilw 
jirotiiK'c  only  <iin"  Micker  on  eiirh  plant.  Earline^is  has  been  increa;*! 
milil  tht'se  f^trjiiiis  ripen  in  ninety  to  one  hundred  or  om?  hniidml  ami 
leii  (lays  nnder  ihi-  conditions  of  allitude  and  climate  found  in  wfri- 
eni  Ti.'X!»M  and  iidjafvnt  territory.  The  grain  yields  of  the  crop  liavf 
iN'en  niuiiilaiiii-d  anil  iiiei-eased  during  all  the^e  changes  in  lialiit. 

A  true  dwarf  strain  (Jig.  4),  growing  only  3  to  3^  fe^t  in  lieijilii 
under  lliu  same  conditions  as  the  ordiuarj'  taller  strain,  has  lK*n  im- 
proved in  the  .•^aine  way  as  the  ordinary  milo,  though  the  changes  are 
not  yet  cpdte  as  linuly  lixed. 

All  iLe  work  of  seh-elion  and  improvement  here  outlined  has  liwii 
done  by  the  writers,  under  the  direction  of  the  Office  of  Grain  Iiivi'^- 


n>..    1.      [■I.I.I  uf  ilu'  inii'  ilniirf  form  of  mlln.   frmii  S  to  31   twt  lilali- 

ii^':Lii<iii-.  Mo-l  .if  it  h;i-  Lfeii  ciiri'ie.l  on  at  the  exix-riniental  farms 
iiiiiiniiiiiii'd  Ijy  tJie  otliee  ineiiiii.ned,  fiiriuerly  at  Chaiining.  Tex.,  ami 
iiriw  ai  Aiiiarillo,  Tex.  T!le^e  improved  strains  are  not  yet  gvnendly 
cm  tlie  miiikel,  liiit  are  gnidiially  finding  their  way  to  the  seeibinieii 
iind  pnjhahly  will  soon  lie  ohtainalde  by  everyone  interested. 

WHERE  TO  GROW  MILO. 

Miiu  is  at  jiresent  iJie  nmi-t  siRces.sful  Mnniiner  grain  crop  for  thi' 
siiiillicrii  hall'  of  the  Plains  region.  It  is  an  earlier  and  niort' 
dninght-tt'sistant  crop  ilian  corn  and  makes  a  satisfactory  feeding 
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substitute.  The  highest  average  yields  of  corn  under  the  same  con- 
ditions have  been  ten  bushels  to  the  acre  less  than  those  of  milo.  The 
yields  of  blackhuU  kafir  have  been  five  bushels  less  to  the  acre. 

Milo  is  now  a  staple  crop  in  a  large  part  of  western  Texas  and  in 
the  adjacent  portions  of  New  Mexico,  Colorado,  Kansas,  and  Okla- 
homa. This  section  lies  at  elevations  of  1,500  to  4,000  feet  above 
sea  level  and  has  a  varying  annual  rainfall  of  17  to  25  inches.  Milo 
is  well  adapted  to  the  whole  southern  half  of  the  Plains  region  lying 
below  an  elevation  of  about  4,500  feet. 

Milo  can  be  grown  successfully  on  the  lower  plains  of  ea^em 
Oklahoma,  eastern  Kansas,  and  southern  Nebraska,  where  kafir 
varieties  are  now  the  leading  grain  sorghums.    In  this  eastern  sec- 


=  iifi£.i  tvt/e/f£  Afiio  IS  /voiv  A  sr^nc  cfop. 


FiQ.  r.. — Map  of  lhi>  Unitoci  Stat™,  showing  whire  milo  Ib  or  m«y  Iw  grown, 

tion  of  the  i)]iiins  corn  is  ordinarily  a  profitable  crop,  and  the  acre- 
age of  milo  will  depend  on  seasonable  variations.  In  dry  years  milo 
should  be  largely  grown  there,  but  in  wet  years  it  will  be  replaced  by 
corn  to  a  considerable  extent. 

It  seems  very  probable  that  the  limits  of  successful  production  of 
milo  can  be  rapidly  extended  northward  and  westward  from  the 
present  area.  Tlu'  accompanying  map  (fig.  5)  shows  (1)  the  area 
where  milo  is  now  a  staple  crop,  (2)  the  area  to  which  milo  is  now 
well  adapted,  and  (3)  the  area  in  which  milo  is  being  thoroughly 
tested  an<l  in  much  of  which  it  will  probably  be  grown  successfully. 

In  190"  milo  was  ripened  at  several  points  in  eastern  Colorado  at 
elevations  of  5,500  to  6,000  feet.  It  was  fully  matured  at  the  agri- 
cultural experiment  substation  at  North  Platte,  in  western  Nebn      l 
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At  the  experiment  substation  at  Highmore,  in  central  South  Dakota, 
at  an  elevation  of  2,000  feet,  in  latitude  44°  north,  the  earliest  milo 
was  just  ripe  when  frost  occurred,  on  September  26,  1907. 

Pearly  strains  of  milo  will  be  thoroughly  tested  in  1908  over  all  the 
northern  Plains  region  and  throughout  the  Great  Basin  or  int«r- 
mountain  area  as  well.  Farmers  ripening  milo  outside  the  limits  of 
present  production  should  very  carefully  select  their  seed  from 
hardy  and  early-maturing  plants,  thus  founding  a  strain  suited  to 
their  conditions. 

Milo  is  not  adapted  to  humid  regions  and  should  not  be  grown  in 
them. 

HOW  TO  GROW  MHO. 

SOILS. 

The  soil  requirements  for  milo  are  about  the  same  as  thase  for  com. 
Well-worked  sandy  loams  or  clay  loams  are  best.  Light  sands  and 
hea\y  clays  are  much  less  desirable.  The  roots  penetrate  to  depths 
of  3  to  4  feet  in  ordinary  friable  soils.  Fair  yields  result  on  rather 
poor  lands;  better  yields  in  good  soils.  In  the  semiarid  country  much 
depends,  however,  on  the  way  the  soil  is  handled  to  conserve  moisture. 
Early  and  deep  plowing  to  catch  and  hold  the  rainfall  when  it  comes, 
with  surface  cultivation  to  keep  down  weeds  and  prevent  evaporation, 
are  the  two  principal  lines  of  treatment  possible.® 

FB.EFABING   THE   SEED   BED. 

Fall  plowing  is  preferable  to  spring  plowing  where  it  can  be  done, 
because  it  increases  the  water-absorbing  power  of  the  soil.  Deep 
j)lowing  is  better  than  shallow  plowing  for  the  same  reason  and  be- 
cause it  encourages  deeper  rooting.  Harrowing  should  be  thorough 
before  sowing  to  mellow  the  soil  for  the  seed  bed  and  to  destroy  any 
weeds  that  may  have  started.  Increased  labor  in  preparing  a  field 
before  sov/ing  is  almost  always  well  repaid  by  an  increased  yield  of 
the  crop. 

On  sandy  soils  or  other  soils  which  blow  about  in  windy  weather, 
fall  disking  and  medium-deep  spring  plowing  may  be  required. 
When  the  lister  is  used,  disking  in  the  fall  or  early  spring  is  advised 
or  double  listing  may  be  practiced.  Milo  usually  makes  a  fair  crop 
on  fresh  sod  and  in  the  semiarid  regions  is  thought  to  be  the  best 
crop  for  spring-broken  sod  land.    The  seed  is  dropj)ed  in  every  third 

"  For  a  full  discussion  of  this  subject  the  reader  is  referred  to  Farmers*  Bul- 
letin No.  200,  l).v  (Jeorjjo  11.  Failyer,  entitled  "Management  of  Soils  to  Con- 
serve Moisture,  with  Special  Reference  to  Semiarid  (Conditions."  This  bulletin 
may  bo  ol)tnined  by  application  to  the  Secretary'  of  Agriculture,  Wafldiington, 
'^.  C,  or  to  any  Senator  or  Representative  in  Congress. 
822 
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or  fourth  furrow  while  breaking  and  covered  by  the  next  sod  turned 
or  is  planted  with  a  shoe  drill.  The  crop  thus  sown  can  not  usually 
be  cultivated. 

PLANTING  THE  SEED. 

It  should  be  remembered  that  the  following  directions  for  planting, 
especially  those  concerning  the  rate  and  the  manner  of  sowing,  are 
for  growing  milo  as  a  grain  crop.  Those  who  are  familiar  with 
handling  this  and  other  sorghums  as  forage  crops  should  note  the 
difference  required  in  the  rate  of  seeding  and  in  other  practices. 

Time  of  Planting. 

The  time  to  plant  varies,  of  course,  with  the  latitude  and  altitude. 
In  general,  milo  should  be  sown  about  two  to  four  weeks  later  than 
the  average  date  for  planting  corn.  The  average  date  will  there- 
fore vary  from  about  April  15  in  southern  Texas  and  the  lower 
Southwest  to  about  May  25  on  the  higher  plains  of  northwest  Texas, 
and  to  about  June  1  to  15  in  Nebraska  and  South  Dakota.  Because 
of  its  earlier  maturity,  milo  can  be  planted  later  than  the  varieties 
of  kafir  wherever  they  are  safe  crops.  Milo  should  not  be  sown  until 
all  danger  of  spring  frost  is  past  and  the  soil  has  become  warm. 

Methods  of  Planting. 

Milo  may  be  either  listed  or  surface  planted,  as  the  experience  in 
any  particular  locality  has  shown  to  be  the  best  for  crops  of  this 
class.  Listing  is  a  common  practice  in  much  of  the  Plains  region 
where  milo  is  now,  or  is  likely  to  become,  a  staple  crop.  Certain 
advantages  are  secured  from  listing.  The  young  plants  are  pro- 
tected from  the  strong  winds  of  spring  and  from  the  cutting  action 
of  sand  carried  by  such  winds,  which  sometimes  cuts  the  stems  of 
surface-grown  crops  entirely  off.  The  root  systems  of  listed  crops 
are  also  said  to  lie  deeper,  because  of  the  deeper  sowing,  but  this 
fact  is  doubtful,  owing  to  the  later  growth  of  surface  roots.  On  the 
other  hand,  listing  tends  to  make  the  crop  ripen  later  because  the 
young  plants  at  the  bottom  of  the  furrow  grow  more  slowly  than 
those  planted  at  the  surface.  In  wet  seasons  the  lister  furrow  fills 
with  water  and  the  young  crop  may  be  either  washed  out  or  covered 
up  with  sand  or  mud. 

Surface  sowing  is  the  rule  in  a  large  part  of  the  milo  country  and 
will  probably  increase  in  importance  as  a  method  of  sowing  even  in 
sections  where  listing  is  now  generally  practiced,  since  better  methods 
of  conserving  soil  moisture  are  becoming  understood. 

Wliether  listed  or  surface  sown  the  most  common  way  of  sowing 
milo  is  by  me^ns  of  special  sorghum  plates  used  in  the  com  planter 
or  lister  planter. 
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Bate  of  Planting. 

For  the  liighest  yields  of  grain  from  4  to  6  pounds  of  seed  to  the 
acre  is  sufficient  if  the  seed  is  of  good  quality.  Mile  is  usually  sown 
in  rows  3  J  feet  apart;  sometimes  only  3  feet  apart.  The  quantity  of 
seed  used  will  vary  somewhat  with  differences  in  soil  and  climate. 
Sections  with  rich  soils  and  more  abundant  moisture  can  sow  milo 
more  thickly  in  the  row  than  sections  having  thin  sandy  soils  and 
lighter  rainfall.  Several  years'  tests  on  the  experimental  farm  of  the 
Office  of  Grain  Investigations,  at  Amarillo,  in  the  northern  part  of 
the  Texas  Panhandle,  show  that  one  plant  to  every  six  inches  of  row 
gives  the  highest  grain  yields  under  the  average  conditions  obtaining 
there.  The  soil  on  this  farm  is  a  good  clay  loam,  the  elevation  is 
3,000  feet  above  sea  level,  and  the  average  annual  rainfall  about  22 
inches.  Four  pounds  of  seed  to  the  acre  produce  under  these  field 
conditions  i)iaiits  averaging  0  to  8  inches  apart — the  desired  stand. 
Thicker  stands  than  this  have  generally  been  recommended  for  grain 
production  but  are  not  desirable  under  Panhandle  conditions. 

These  figures  are  intended  to  be  suggestive  rather  than  final.  A 
series  of  experiments  covering  three  or  four  different  rates  of  seed- 
ing nuist  be  carried  on  for  several  years  at  different  points  in  the  milo 
belt  before  the  question  of  how  nnich  to  sow^  to  the  acre  can  be  fully 
settled.  The  best  rate  may  prove  to  be  different  for  each  diffei*ent 
set  of  conditions  of  soil,  moisture,  and  length  of  growing  season.  It 
will  also  be  dependent  to  a  considerable  extent  on  the  cultivation 
given.  Until  these  facts  are  more  fully  known,  each  farmer  should 
test  for  himself  two  or  three  different  rates  of  seeding.  Four  pounds, 
six  pounds,  and  eight  pounds  of  seed  to  the  acre  are  suggested  for 
such  trials. 

Where  the  plate  on  the  planter  can  be  set  to  run  at  different  speeds 
only  one  plate  will  be  re(|uired  for  planting  seed  at  different  rates  to 
the  acre.    The  j)r()])er  speed  to  use  for  each  desired  rate  can  be  ascer- 
tained by  testing  the  planter  on  a  floor  or  smooth,  hard  piece  of 
ground.     The  distance  at  which  the  seeds  are  dropped  can  then  he 
very  readily  observed  and  the  ])r()per  distance  secured.     Where  the 
speed  of  the  j)]ate  can  not  be  changed,  several  plates  with  different 
numbers  of  holes  will  be  necessary  to  secure  different  rates  of  plant- 
ing.    Each  hole  should  be  large  enough  to  drop  two  small  seeds  at 
once,  but  not  two  medium-sized  or  large  ones.    The  holes  should  be 
countersunk  well  on  the  under  side  of  the  plate.     The  number  of 
holes  recpiired   in  the  i)lates  in  order  to  drop  seeds  3,  or  6,  or  8 
inches  a])art,  respectively,  can  readily  be  figured  out  for  each  kind 
of  i)lanter,  the  holes  then  drilled  by  the  farmer  or  a  blacksmith, 
and  the  results  tested  as  described  above. 

322 


15 

In  general,  thick  sowing  produces  small  stalks  and  small,  erect 
heads,  but  many  more  heads  on  an  acre.  Thin  seeding  makes 
larger  stalks  and  larger  heads,  but  fewer  of  them.  Thin  sowing 
also  produces  a  larger  number  of  the  objectionable  pendent  heads. 

CULTIVATING  THE  CROP. 

The  cultivation  of  milo  is  much  like  that  of  com.  Milo,  like  all 
sorghums,  grows  slowly  at  first  and  may  become  choked  by  weeds 
on  foul  land  unless  care  is  taken.  The  harrow  or  the  weeder  should 
be  freely  used  in  such  cases,  running  in  the  same  direction  as  the 
rows.  This  applies  both  to  listed  and  to  surface-sown  crops.  When 
the  plants  are  sufficiently  large,  any  ordinary  style  of  cultivator 
may  be  used.  The  various  special  tools  for  cultivating  young  listed 
crops  are  well  adapted  for  use  with  milo.  The  earliest  cultivation 
may  be  deep  if  desired,  but  after  the  root  system  has  filled  the  space 
between  the  rows,  cultivation  should  not  be  more  than  2^  to  4 
inches  deep.  Such  shallow  tillage  does  not  injure  the  roots  and 
keeps  the  surface  in  fine  tilth,  thus  conserving  moisture  by  prevent- 
ing evaporation. 

SELECTING  AND  SAVING  SEED. 

In  the  case  of  a  new  crop,  like  milo,  it  is  very  desirable  that  each 
farmer  select  carefully  his  own  seed.  This  is  especially  true  of  the 
farmer  who  is  outside  the  present  milo  region.  If  he  is  at  a  greater 
elevation,  or  at  a  more  northern  latitude,  or  in  a  more  arid  district 
than  that  of  the  principal  milo  belt,  good  home-gi'own  seed  will  be 
best  for  his  sowing.  Selected  seed  will  also  be  much  better  than 
ordinary  bulk  seed,  even  from  his  own  fields. 

As  previousl}"^  noted,  the  most  important  points  for  which  milo  is 
being  selected  are  (1)  earliness,  (2)  drought  resistance,  (3)  pro- 
ductiveness, (4)  uniform  height  and  ripening,  (5)  freedom  from 
branches  and  suckers,  and  (0)  erect  heads.     (Figs.  6  and  7.) 

Selections  for  any  or  all  of  these  points  must  be  made  in  the  field 
instead  of  after  the  crop  is  harvested.  Except  for  earliness  and 
uniform  ripening,  the  selecting  may  be  done  any  time  before  har- 
vest. Wherever  earliness  is  an  important  point,  the  selecting  must  be 
done  when  I  lie  earliest  heads  are  maturing,  since  later,  when  all 
have  ripened,  the  early  heads  can  no  longer  be  distinguished  from 
later  ripening  ones. 

Selections  should,  if  possible,  be  made  in  a  part  of  the  field  where 
the  stand  is  good  and  other  conditions  are  the  average.  There  is 
always  a  temptation  to  select  where  the  stand  is  thin  because  of  the 
fine  large  heads  produced  in  such  spots.  In  selecting  for  productive- 
ness, or  high  yields,  stalks  should  be  chosen  having  the  largest  and 
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heaviest  heads  where  the  stand  is  fairly  thick.  Erect,  early-ripeninp 
heads  on  stalks  of  equal  and  average  height,  free  from  suckers  ami 
I>ranches,  should  be  selected  and  plainly  marked  in  the  field.  Mart 
ing  may  be  done  by  inenns  of  a  pasteboard  tag,  a  bit  of  white  cloth. 
<ir  a  piece  of  white  paper  securely  tied  to  the  stalk  jnst  below  thf 
head.  If  lied  so  that  it  can  flutter  in  the  breeze,  so  much  the  better. 
iis  it  will  be  easier  to  find  the  heads  when  they  are  to  be  gathered. 
The  heads  should  be  left  on  the  .stalks  in  the  field  until  fidly  ripe, 
when  they  may  be  galhei-ed  by  Imnd  and  hnn^  up  to  a  rafter  or  on 


Kiii.  fi.--Milii  ln'iida ;  iiDi"  pmilrat.  imv  I'reft. 

tli<>  wall  of  ilic  friaiiJiiT  iir  lo.ilhonse  to  dry.  They  may  \k  laid  on 
a  slicif  in  II  well- ventilated  room  if  the  layer  of  heads  is  not  inadi' 
toil  lliii-k,  but  should  not  lie  hung  in  a  stable,  as  the  moisture  is  likely 
to  injure  the  seed.  They  may  be  allowed  to  hang  all  winter  and  be 
tbraslii'd  out  in  early  si>rinp.  Before  planting  time  the  seed  should 
be  ti'sted  for  germ inat ion." 

''  I'lir  :\  sliii]>1i.'  iiictli'Hl  of  te!»IIii[:  tlii'  Kermluntlon  of  Hcedx  tbc  reader  la  re- 
fi^nil  I'l  Fm-mers"  Jfiillcfiii  No,  11]  I  [i.  21).  wlilcli  may  lie  spcurcd  on  applioa- 
tioii  111  iiuy  Mi'tulnT  or  Ih'leifiiti-  in  t'liiiBrosii  ur  to  tUe  Secretary  of  Asrlcultura. 
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Any  farmer  who  feels  that  he  can  not  spare  the  time  to  select 
enough  seed  for  sowing  his  entire  field  of  milo  for  the  succeeding 
season  can  at  least  select  enough  to  sow  an  acre  or  more  to  be  used 
as  a  seed  plat.  Forty  or  fifty  heads  will  be  quite  sufficient  for  an  acre. 
Good  results  may  often  be  obtained  by  placing  the  work  of  selection 
in  the  charge  of  a  bright  boy.  Help  him  to  get  in  mind  the  desirable 
type  of  plant  and  interest  him  in  improving  the  crop.  Some  premium 
might  be  given  him  if  his  selected  seed  plat  outyields  the  unselected 
field. 

HARVESTING  THE  CROP. 

WTiere  sown  as  suggested  milo  is  usually  harvested  with  a  corn 
binder  and  cured  in  the  shock 
(fig.  8).  In  ordinary  milo 
the  recurved  stems  and  pend- 
ent heads  make  the  bundles 
large    at    the    top    that 


ERECT 


so 

shocks  made  from  them  are 
not  firm,  but  are  easily 
blown  over  by  wind  and  w^et 
by  rain.  Our  improved 
strains,  with  heads  mostly 
erect,  are  not  open  to  these 
objections.  When  milo  is 
bound  with  either  the  corn 
binder  or  grain  binder,  the 
heads  may  be  cut  from  the 
bundles  with  a  broadax  or 
a  heavy  knife  hung  at  the 
tip.  The  crop  may  also  be 
thrashed  without  heading, 
or  it  may  be  fed  in  the 
bundle  without  thrashing. 

Heading  the  crop  in '  the 
field  is  naturally  the  most 
desirable  method  of  harvest- 
ing, since  it  saves  handling  the  stover  and  makes  thrashing  easier 
and  more  rapid.  Ordinary  milo,  with  pendent  heads,  can  not  be  suc- 
cessfully harvested  with  any  kind  of  header.  The  improved  strains 
are  adapted  to  harvesting  with  the  row  header,  the  grain  header, 
or  with  either  binder.  A  suitable  type  of  row  header  is  very  much 
needed  for  harvesting  all  forms  of  grain  sorghums. 

Some  machines  of  this  kind  are  in  use  to  a  limited  extent  for  head- 
ing kafir  varieties.     These  machines  (fig.  9)  are  built  for  attachment 
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may  be  replaced  with  boards  or  part  of  the  concave  and  cylinder 
teeth  removed.  The  speed  of  the  cylinder  should  also  be  reduced  to 
about  GOO  revolutions  a  minute.  Where  the  thrashed  seed  is  intended 
for  feeding  to  stock,  there  is  no  objection  if  much  of  it  has  been 
cracked  in  thrashing.  In  fact,  milo  is  usually  cracked  or  ground 
before  being  fed  to  stock,  because  otherwise  much  of  it  passes  through 
the  cattle  without  being  digested.  But  where  intended  for  use  aa 
seed  grain  it  is,  of  course,  worthless  if  cracked.  Where  it  is  de^red 
to  thrash  .shocked  milo,  the  heads  may  be  cut  from  the  bundles  as 
suggested  or  the  bundle  may  be  held  in  the  cylinder  until  the  grain 


Km.  i). — A  form  o(  row  hfadtr  used  tor  kaSr  v 
is  all  removed  from  the  heads  and  then  thrown  to  one  side.  It  is 
scarcely  profitable  to  thrash  the  whole  bundle,  though  this  is  com* 
monly  done. 

YIELDS  OF  GBAIN. 

The  yields  ubtaiiied  at  the  .\marillo  and  other  experimental  farms 
of  the  Office  of  (irain  Investigations  during  the  past  five  years  have 
averaged  almost  exactly  40  bushels  of  milo  to  the  acre.  The  highest 
has  been  40  bushels.  Yields  of  30  to  55  bushels  are  reported  by 
farmers.  The  ?eeds  when  of  good  quality  weigh  fully  60  pounds 
to  the  bushel.  The  limits  of  yield  have  probably  not  been  reached 
and  the  average  is  likely  to  increase  as  the  crop  becomes  more  care- 
fully selected  and  more  intelligently  handled. 


20. 
HOW  TO  USE  MHO. 

FEEDING  ON  THE  FARM. 

The  principal  use  of  milo  on  the  farm  will  be  as  a  feeding 
grain,"  similar  to  corn.  Chemical  analyses  show  that  the  seeds  of 
corn  and  milo  are  nearly  identical  in  composition.  Whether  their 
feeding  values  are  as  nearly  equal  is  not  certainly  known.  No 
accurate  experiments  have  been  made  to  determine  this  fact.  Ex- 
periments made  with  the  grain  of  kafir  varieties  prove  them  to  be 
a  little  less  valuable  than  corn  for  feeding  purposes.  Milo  is  equal 
to  or  somewhat  better  than  the  kafirs  as  a  feeding  grain.  Unlike 
kafirs,  milo  has  a  beneficial  laxative  effect  on  the  bowels. 

More  and  more  milo  is  being  fed  as  a  thrashed  grain.  To  pre- 
vent waste  by  imperfect  digestion,  it  is  best  to  crack  or  grind  the 
milo  before  feeding.  Where  hogs  follow  cattle,  the  waste  in  feed- 
ing whole  grain  is  reduced,  but  the  cattle  will  do  better  on  the 
cracked  than  on  the  whole  grain.  The  grain,  like  corn,  gives  the 
best  results  when  fed  with  some  other  feed  containing  more  pro- 
tein, such  as  alfalfa,  cotton  seed,  or  cowpea  hay. 

AMiere  milo  is  headed  in  the  field  or  from  the  shock,  the  heads 
may  be  fed  whole,  or  they  nuiy  be  ground  and  fed,  or  they  may 
be  thrashed  and  the  grain  fed.  The  whole  heads  are  readily 
ground  in  any  large  feed  mill,  though  thrashing  fii'st  and  then 
grinding  the  seed  is  said  to  require  no  more  power. 

A  considerable  amount  of  milo  is  fed  in  the  bundle,  especially  in 
localities  where  little  grain  is  grown  and  separators  are  not  common. 
This  is  a  fairly  satisfactory  way  of  handling  the  crop,  provided  the 
stand  is  fairly  thick  and  it  is  cut  as  soon  as  ripe,  before  the  stalks 
become  bare  and  woody.  When  feeding  milo  in  the  bundle,  care 
should  be  taken  that  no  more  is  placed  in  the  feed  racks  than  is  eaten 
each  day.  Stock  will  not  thrive  where  their  ration  becomes  moldy  or 
much  mussed  over  in  the  racks.  Many  cases  of  ''  blind  staggers  "  and 
other  sickness  have  been  directly  traced  to  feeding  such  moldy  food- 
stutts. 

SELLING    THE    GBAIN. 

There  is  now  a  growing  nuirket  for  milo  grain.  Apparently,  in- 
creasing (juantities  are  being  used  in  poultry  foods  and   in  chops. 

"  The  only  feeiHiij:  test  with  milo  of  which  the  writers  have  knowledge  is 
rei><)rted  iu  n  ciivular  issued  by  the  Texas  Agricultural  Exi)erlment  Station, 
entitled  "  ranliiindle  Fetnls  for  Reef  Production."  The  experiment  was  car 
ried  out  at  tlie  XIT  Ranch,  Channing,  Tex.,  by  J.  J.  Edgerton. 
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*><)iiie  is  sold  on  local  markets  for  seed  or  for  feeding  purposes,  but 
most  of  it  is  fed  on  the  farms  where  grown. 

PRUSSIC  ACID  POISONING. 

All  kinds  of  sorghums,  including  Johnson  grass,  sometimes  become 
|X)isonous  through  the  formation  of  deadly  prussic  acid  in  their 
leaves,  especially  when  their  growth  is  checked  by  any  cause,  such  as 
drought  or  frost.  They  are  dangerous  only  in  the  green  state  and 
are  harmless  when  cut  and  fully  cured.  The  grain  is  never  poisonous. 
The  writers  have  heard  of  no  cases  of  such  poisoning  from  green 
milo,  but  this  may  be  because,  unlike  sorgos  and  kafirs,  it  is  almost 
never  pastured. 

INSECT  ENEMIES  AND  FUNGOUS  DISEASES. 

INSECTS. 

Milo  has  few  serious  insect  pests.  Chinch  bugs  are  occasionally 
troublesome  to  this  as  to  all  other  sorghums.  Aphides,  or  plant  lice, 
sometimes  occur  in  great  abundance  on  the  leaves  of  young  milo  and 
other  sorghums.  When  very  abundant  they  tend  to  stunt  the  plants 
by  sucking  the  juices  from  the  leaves.  The  fall  army  worm* 
{Laphijffma  fnujiperda  S.  &  A.)  sometimes  does  considerable  dam- 
age to  milo  and  other  sorghums.  The  larva,  or  worm,  of  this  moth  is 
large,  somewhat  reseml)ling  the  corn  or  cotton  boll  worm  in  size  and 
color.  The  adult  deposits  its  eggs  in  the  unfolding  upper  leaves 
lx»fore  they  unroll.  The  injury  done  by  gnawing  back  and  forth 
through  the  tightly  coiled  leaf  appears  as  a  series  of  parallel  rows  of 
round  holes  in  the  expanded  leaf.  Such  leaves  are  frequently  lost 
by  breaking  off  on  a  line  of  these  holes.  The  nearly  full-grown 
worm,  especially  of  the  later  broods,  is  particularly  fond  of  tunnel- 
ing in  the  stem,  i^  to  0  inches  behnv  the  head,  being  protected  by  the 
sheath  of  the  upper  leaf.  Frecjuently  the  stem  is  so  weakened  that  it 
breaks  in  the  wind  and  the  young  head  droops  over  and  dies,  turning 
conspicuously  })alcr.  Th(»  worms  occasionally  enter  the  head  itself, 
where  thev  do  more  damaire  bv  fouling  it  wuth  their  excrement  than 
i)V  the  (luantitv  of  irrain  actuallv  eaten. 

In  southern  and  eastern  Texas  the  larva  of  the  sorghum  midge 
(Diplosis  stnu/IiJcohi  (\)(j.)  prevents  seed  production  by  absorbing 
the  juices  from  tlie  young  ovary  so  that  the  grain  never  develops. 
This  is  the  tr()nl)lc  often  called  ''blast"  by  farmers. 


«A  <l<'taiUMl  account  of  tlio  fall  army  worm  is  given  in  Bulletin  No.  29,  new 
series,  of  the  Buretui  of  Entomolojry. 
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FTJNOL 

Milo  is  very  free  from  fungi.  It  is  especially  noteworthy  that  it 
has  never  been  known  to  be  attacked  by  the  kernel  smut  of  sorghum, 
so  destructive  to  most  varieties.  The  head  smut  of  sorghum  also  has 
never  been  found  on  milo. 

SITMMABT. 

Milo  is  one  of  the  durra  group  of  sorghums,  closely  related  to 
white  durra  ("  Jerusalem  corn  ")  and  to  brown  durra.  It  is  proba- 
bly of  African,  perhaps  Egyptian,  origin  and  was  introduced  into 
the  United  States  between  1880  and  1886. 

Milo  is  recommended  as  a  short  and  suitable  name  for  this  crop. 
It  is  commonly  known  as  dwarf  milo,  yellow  milo,  and  milo  "  maize." 
The  last  name  confuses  it  with  corn. 

There  is  only  one  variety  handled  by  the  seed  trade.  What  is  sold 
as  "  dwarf  "  milo  is  ordinary  milo  grown  on  the  drier  plains,  where 
for  lack  of  moisture  it  is  low  in  stature.  There  is  a  true  dwarf  milo, 
but  it  is  not  yet  generally  sold  on  the  market. 

Ordinary  milo  stools  freely  at  the  base  and  branches  freely  above,  is 
tall  and  rather  stout,  and  is  not  uniform  in  height  or  in  time  or  ripen- 
ing. The  heads  are  mostly  pendent.  As  a  crop  it  is  difficult  to 
handle  rapidly  and  satisfactorily. 

Improved  or  selected  milo  has  to  a  large  extent  been  prevented 
from  suckering  and  branching,  is  low  and  rather  slender,  is  uniform 
in  height  and  ripening,  and  has  its  heads  mostly  erect.  It  may  be 
handled  easily  by  machinery  and  is  fitted  for  harvesting  with  headers. 

Milo  is  widely  grown  in  western  Texas  and  adjacent  parts  of  New 
Mexico,  Oklahoma,  and  Kansas.  It  is  well  suited  to  the  entire  south- 
ern half  of  the  Plains  region  below  4,500  feet  elevation.  It  can  prob- 
ably be  profitably  grow^n  as  far  north  as  South  Dakota  and  westward 
in  Colorado  and  New  Mexico  to  elevations  of  about  6,000  feet;  like- 
wise in  the  Great  Basin  region. 

The  soil  requirements  of  milo  are  much  the  same  as  those  of  com. 
The  land  should  preferably  be  fall  plowed  and  well  prepared  in 
spring  to  hold  moisture  and  destroy  weeds. 

In  general,  milo  should  be  sown  about  three  weeks  later  than  com 
and  after  all  danger  from  frost  is  past.  Milo  may  be  listed  or  a)wn 
at  the  surface  as  local  conditions  require.  The  seed  is  sown  by  means 
of  special  sorghum  plates  used  in  either  the  corn  planter  or  the  lister 
planter. 

The  best  rate  of  planting  for  highest  grain  yields  lies  probably 
between  i  and  6  pounds  to  the  acre,  depending  somewhat  on  the 
character  of  the  soil,  the  average  rainfall,  the  length  of  the  season, 
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and  the  cultivation  given.  Four  pounds  to  the  acre  has  given  the 
best  results  in  the  Texas  Panhandle.  The  rows  should  be  about  3^ 
feet  apart  and  the  stalks  6  to  8  inches  apart  in  the  row. 

The  cultivation  of  milo  is  essentiallv  the  same  as  that  for  corn. 

Farmers  should  carefully  select  their  own  seed  of  milo,  especially 
where  it  is  not  j'^et  a  staple  crop.  Selection  is  usually  made  for  (1) 
earliness,  (2)  drought  resistance,  (3)  higher  yields,  (4)  uniformity, 
(5)  freedom  from  suckers  and  branches,  and  (6)  erect  heads.  The 
yield  and  vahie  of  the  crop  can  be  greatly  increased  by  such  means. 
Select  enough  for  a  small  seed  plat  if  time  lacks  for  more  extensive 
work.    Interest  the  farm  boys  in  this  work. 

Harvesting  is  usually  done  with  a  corn  binder  or  by  cutting  the 
heads  by  hand.  Ordinary  milo  can  not  be  headed  by  machinery  be- 
cause of  the  pendent  heads.  Our  improved  milo  with  erect  heads 
may  be  cut  with  a  grain  header  or  with  a  row  header.  A  good  ad- 
justable kind  of  row  header  is  much  needed. 

Thrashing  is  done  with  a  grain  separator.  Slowing  the  cylinder 
and  removing  the  concaves  or  part  of  the  concave  and  cylinder  teeth 
will  prevent  cracking  the  seed. 

Yields  vary  from  25  to  55  bushels  of  seed  to  the  acre.  The  yields 
in  the  Panhandle  of  Texas  average  about  40  bushels  to  the  acre.  As 
tillage  methods  and  the  crop  itself  are  improved  the  yields  should  be 
increased. 

Milo  is  used  mostly  as  a  feeding  grain  on  the  farms.  It  may  be  fed 
as  thrashed  grain,  in  the  head  or  in  the  bundle.  The  grain  is  prefer- 
ably cracked  or  ground  before  feeding,  except  for  poultry.  The 
heads  may  also  be  ground.  Milo  is  entering  more  and  more  into  the 
production  of  chops  and  poultry  foods. 

Milo,  like  other  sorghums,  may  become  poisonous  in  the  green  state, 
especially  when  checked  or  stunted  in  growth. 

The  principal  insect  enemies  are  the  chinch  bug,  aphides  or  plant 
lice,  fall  army  worm,  and  sorghum  midge.  The  last  may  totally  pre- 
vent seed  production  in  the  Gulf  region. 

Milo  is  entirelv  free  from  the  kernel  smut  and  the  head  smut  of 
sorghum. 
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LETfER  OF  TRANSMITTAL 


U.  S.  Department  of  Agriculture, 

Bureau  of  Plant  Industry, 

Office  of  the  Chief, 

Washington,  Z>.  C^  March  4j  1908, 

Sir  :  I  have  the  honor  to  transmit  herewith  a  paper  entitled  "  Clover 
Fiiiiiiin<j:  on  the  Sandy  Jack-Pine  Lands  of  the  North,"  by  Mr.  C. 
Beaiiian  Smith,  Assistant  Agriculturist,  prepared  under  the  direc- 
tion of  the  Agriculturist  in  Charge  of  Farm  Management  Investiga- 
tions of  this  Bureau. 

Large  tracts  of  sandy  pine  lands  occur  in  several  Northern  States, 
particularly  in  Michigan,  Wisconsin,  and  Minnesota,  which  by  ordi- 
nary methods  of  farming  do  not  give  profitable  returns.  It  has  been 
proved  that  when  special  care  is  taken  in  handling  these  lands  and 
s])e('ial  crops  are  grown  a  large  part  of  the  sandy  pine  lands  can  be 
built  up  into  profitable  farms.  The  growing  of  clover  for  seed  is  one 
of  the  special  lines  that  have  proved  profitable.  Exceptionally  good 
yields  of  high-grade  clover  seed  are  now  being  grown  on  some  of  thii^ 
land,  and  it  is  believed  that  the  clover  crop,  whether  for  seed,  for 
forage,  or  for  green  manuring,  is  the  key  to  the  situation  for  success- 
ful farming  on  this  land. 

The  manuscript  herewith  gives  a  detailed  account  of  the  methods  of 
handling  the  soil  and  growing  clover  followed  by  successful  farmeni 
on  this  land.  The  data  presented  apply  to  many  million  acres  of 
land  in  the  North  now  idle  because  people  do  not  know  how  to  handle 
theui.  I  therefore  recommend  that  the  paper  be  published  as  a 
Faruiers'  Bullet iu. 

Respect  fully,  B.  T.  Galloway, 

Chief  of  Bureau, 

Hon.  James  AVilson, 

Scrrefanj  of  Arjrtc^'ltui^e, 
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CLOVER  FARMING  ON  THE  SANDY  JACK-PINE  LANDS 

OF  THE  NORTH. 


INTRODUCTION. 

The  sandy  jack-pine  plains  of  the  States  of  Michigan,  Wisconsin, 
and  Minnesota  have  long  been  an  agricultural  problem.  Farmers 
have  generally  failed  to  make  a  living  on  them.  After  building  a 
house  and  barn,  clearing  up  a  patch  of  gi'ound  and  cropping  it  for 
two  or  three  years,  the  land  has  been  abandoned.  The  crops  raised 
were  not  sufficient  to  support  the  farmer  or  to  encourage  him  to  stay 
longer.  More  people  have  left  these  lands  during  the  last  thirty 
years  than  are  now  living  on  them. 

The  problem  has  been  Avhether  these  lands  could  ever  be  farmed 
profitably  or  whether  they  had  not  best  be  used  for  forestry  purposes. 
The  recent  successes  of  numerous  farmers  in  growing  clover  and  pro- 
ducing clover  seed  on  these  jack-pine  lands  indicate  that  a  solution 
has  at  last  been  found  for  profitably  farming  at  least  a  part  of  this 
hitherto  rejected  hind. 

This  much  has  ])een  demonstrated:  These  sandy  jack-pine  lands 
can  not  be  fanned  in  the  usual  numner  with  profit.  General  farming 
fails.  Success  will  come  only  from  growing  specific  crops  adapted  to 
the  soil  and  climaie,  and  thus  far  the  crop  found  most  profitable  is 
clover  for  seed.  This  is  a  most  fortunate  circumstance.  With  clover 
for  a  start,  either  for  seed  or  forage,  the  land  can  soon  be  built  up 
into  almost  any  >tate  of  proiluctiveness.  It  would  seem  that  the  key 
to  the  successful  farming  of  these  lands  has  been  found. 

EXTENT   AND    GHAEACTER   OF   THE   JACK-PINE  LANDS. 

There  are  perhaps  2,000,000  acres  of  jack-pine  lane's  in  Michigan 
alone,  the  bulk  of  it  occurring  in  the  northern  central  portion  of  the 
lower  peninsuliK  In  addition  there  are  8,000,000  or  0,000,000  acres  of 
cut-over  pine  lands  that  are  generally  of  a  light  sandy  nature  and 
require  specially  careful  handling  to  make  them  productive  of  farm 
crops.  In  Wisconsin  there  are  probably  as  many  as  2,000,000  acres 
of  jack-pine  lands,  and  in  Minnesota  there  are  considerable  areas  of 
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jack-pine  and  light  sandy  pine  lands.  Small  areas  of  land  of  veiy 
^^inliIar  character  are  found  as  far  east  as  Maine. 

The  typical  jack-pine  plains  are  generally  rather  02)enly  wooded 
and  often  park-like  in  appearance.  Jack  2>ine  {Pi/ma  hankmhim)  is 
the  coinnion  timber,  and  this  is  found  in  all  stages  of  growth  from 
seedlings  to  trees  35  to  50  feet  high.  Scattered  with  the  jack  pine  are 
scrub  oaks,  poplars,  willows,  Juneljerry,  chokecherry,  and  other  woods 
of  shrubi)y  growtli.  The  small  native  vegetation  consists  for  the  nio*t 
part  of  l)rakes,  sweet  ferns,  huckleberries,  w-intergreens,  and  >oin'' 
rather  coarse  wild  grasses.  In  the  autumn  golden-rod  and  wild 
astei's  are  conspicuous. 

The  soil  is  usually  a  rather  light  yellow,  brown,  or  gray  sandy  loam, 
often  of  a  gravelly  nature.  Fretpiently  red  clay  comes  to  the  surface 
and  is  souK^times  several  acres  in  extent.     Generally  the  subsoil  is 

ft* 

sandy,  often  to  great  depths.  Analyses^  show  that  the  l)etter  grades 
of  ja<k-pine  soils  are  well  supplied  with  the  mineral  elements  nece>- 
sary  for  j>lant  growth,  but  are  generally  quite  deficient  in  lumms  and 
nitrogen.  This  lack  of  hunnis  and  nitrogen  is  one  of  the  fundamental 
reasons  for  the  low  ])ro(luctiveness  of  the  jack-pine  plains. 

A>  wiih  other  lands,  tlu*  jack-pine  soils  vary  greatly  in  value  fur 
agricultural  purjK»e>.  (generally  that  which  is  most  open,  sandiest, 
and  most  thinly  co\'ered  with  native  grasses  and  other  vegetation  i? 
the  least  productive.  A  thick  mat  of  vegetation  or  dense  underbrusli 
containing  many  briers,  willows,  Juneberries,  poplars,  scarlet  maj^loN 
etc..  indicates  a  more  productive  quality  of  soil.  The  intending 
T)urcha-er  should  cai'efullv  examine  the  land  before  he  buvs  it. 

ATTRACTIONS  OF  THE  JACK-PINE  LANDS. 

The  jack-pine  land  attracts  fannei's  ( 1)  l)ecanse  it  is  cheap,  and  (2) 
lu'cniise  it  is  easilv  cleared.  It  looks  as  though  one  could  easilv  make 
a  iroo<l  fa  1111  out  of  it.  Freciuentlv  a  man  can  clear  2  or  3  acres  a 
day  and  get  it  ivady  for  the  plow.  The  timl)er  being  small,  most  of 
the  stumps  can  be  plowed  out  th(»  first  year  and  by  the  second  or 
tliird  \iK\v  the  n»st  an*  rotted.  This  phase  apj^eals  to  the  man  who  has 
seen  tJK'  labor  and  time  taken  to  clear  up  a  heavily  thnljci-ed  piece  of 
laud  and  get  rid  of  the  stumj)s. 

The  eheapness  of  the  land,  however,  is  undoubtedly  the  main  reason 
for  settler^  ()ccuj)ying  it.  Much  of  it  has  Ixhmi  homesteaded.  A  good 
deal  of  it  has  had  the  scattering  pine  cut  off  by  luml>ermen  and  has 
reverted  to  the  State  or  can  be  bought  for  back  taxes.  Thus  secured 
tlu'  land  costs  *jr>  c(»nts  to  $1.2.")  an  acre.  In  other  cases  speculators 
have  bought   up  the   land  and  by  advertistunent  and  otherwise  are 
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inducinir  families  to  settle  on  it.    Speculators  are  holding  it  for  $5 
to  $15  an  acre. 

The  sandy  pine  stump  lands  present  a  different  problem.  The 
luml)er  on  these  lands  was  largely  Norway  and  white  pine.  It  takes 
a  lifetime  or  more  for  the  stumps  of  these  trees  to  rot,  while  to  pull  or 
dynamite  them  out  costs  $15  to  $25  an  acre.  The  principles  of  farm- 
ing are  the  same  on  the  sandy  Norway  and  white  pine  stump  land, 
however,  as  on  the  jack-pine  plains  land. 

REASONS  FOR  FAILURES  OH  THE  JACK-PIHE  LANDS. 

The  principal  reason  why  farmers  have  failed  on  the  jack-pine 
landh  is  because  they  attempted  to  grow  grains,  roots,  and  grasses  in 
the  same  way  that  they  had  been  accustomed  to  on  the  heavier  and 
more  productive  lands  in  other  sections  of  the  country.  The  methods 
of  farming  observed  on  heavier,  more  fcTtile  lands  fail  here.  The 
plains  land  is  light.  It  is  subject  to  drought.  It  is  lacking  in  both 
hunuis  and  nitrogen.  The  yields  by  usual  farming  methods  are 
increasingly  disappointing  from  year  to  year.  On  average  jack-pine 
lands  handled  in  the  usual  manner  potatoes  will  give  as  a  first  crop 
on  spring  breaking  »^>5  to  00  bushels  per  acre,  wheat  5  to  (>  bushels,  rye 
5  to  8  bushels,  oats  10  to  15  bushels  and  usually  light  in  weight. 

Other  reasons  for  failure  are  deep  plowing,  burning  off  the  humus, 
clearing  the  land  at  the  wrong  season  of  the  year,  and  failure  to 
retH)gnize  that  the  land  is  light,  not  adapted  to  general  farming,  and 
needs  first  of  all  to  Ik'  built  up  with  hunms  and  nitrogen  before  either 
satisfactory  cr()i)s  of  grain,  roots,  vegetables,  or  fruit  can  be  grown. 
Success  in  farming  this  land  will  come  from  growing  special  crops 
like  clover  seed,  potatoes,  or  truck,  not  from  general  farming. 

FACTS  EVERY  SETTLER  SHOULD  KNOW. 

The  intending  settler  on  the  jack-pine  lands  needs  to  know  at  the 
outsi»t  that  this  sandy  soil  needs  a  little  nui-sing  and  si)ecial  care 
in  handling.  The  land  has  lx»en  repeatedly  burned  over  every  few 
years  for  no  one  knows  how  many  gi»nerations;  hence,  there  is  little 
hunms  or  vegetable  nuitter  in  it.  It  lacks  nitrogen.  It  is  likely  to 
be  a  little  leaehy.  It  is  likely  to  suffer  severely  in  time  of  drought. 
It  needs  protection  from  the  winds.  In  the  beginning  it  should 
be  plowed  shallow.  It  usually  needs  rolling  to  make  a  firm  seeii  bed, 
followed  inmiediately  by  dragging  to  make  a  dust  mulch  for  retain- 
ing the  moisture  in  th(»  soil  and  to  reduce  the  velocity  of  the  wind 
next  to  the  soil  surface. 

On  the  other  hand,  when  such  sandy  land  is  proi^erly  handled  it 
resjKHids  with  marvelous  quickness  to  even  small  quantities  of  barn- 
yard manure,  green  nuuiure  croj^s,  or  cx>nimercial  fertilizei*s.    It  pitH 
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duces  .sj)k»iidi(l  crops  with  barnyard  manure  alone.  The  land  can 
bo  handled  whenever  the  sun  shines.  It  produces  a  crop  ten  days  to 
three  weeks  earlier  than  the  heaA^y  clays,  and  in  the  case  of  orchard 
fruits  sometimes  two  to  five  years  sooner.  Besides,  tlie  quality  of 
many  crops  grown  on  sandy  land  is  superior. 

GLEABING  AND  BBEAEING  JACK-FINE  LANDS. 

The  successful  handling  of  the  jack-j^ine  plains  begins  with  the 
clearing  of  the  land.  The  logs,  brush,  and  stumps  must  l>e  cleared 
away,  but  nothing  should  be  burned  off  that  can  be  plowed  under 
for  humus.  The  great  need  of  the  soil  is  for  hunms,  or  vegetable 
matter.  Hot  ten  logs  should  be  picked  to  pieces  and  scattered  thinly 
()\'cr  the  ground.  All  the  sweet  ferns,  huckleberry  bushes,  brakes,  and 
othei"  small  growths  should  be  plowed  and  not  burned  oif. 

Biuning  over  the  soil  not  only  depletes  it  of  its  hunuis  content, 
but  tends  to  nuike  a  sterile  and  dead  soil  of  it,  since  the  bacterial 
life  which  has  so  beneficial  an  action  in  the  production  of  crops 
is  for  the  most  ])art  active  only  near  the  surface  of  the  soil.  A 
fierc(»  liie  left  to  run  over  the  land  in  clearinir  it  will  destrov  most 
of  these  i)eiieli(ial  organisms,  leaving  the  soil  inert  and  unresponsive, 
like  a  freshlv  turned  subsoil. 

One  of  the  mo.^t  successful  farmers  found  on  the  jack-pine  plains 
cl(»ars  his  land  and  burns  the  log  and  brush  heaps  in  the  spring 
oi*  Tall,  but  makes  it  his  general  practice  not  to  bi'eak  the  land 
until  about  the  middle  of  Julv.  Bv  this  time  all  the  native  veireta- 
tion,  such  as  ili(»  ever-present  brakes,  sweet  ferns,  huckleberries, 
winteigreens.  wild  glasses,  etc.,  has  made  its  principal  growth  for 
the  season.  This  mass  of  weeds,  grasses,  and  shrubby  growths  is 
then  plowed  down  by  the  aid  of  a  chain  attached  to  the  end  of  the 
whillletiee  and  lu^am  of  the  |)low  in  the  usual  nninner  for  j)lowing 
under  gr(»en  (•ro])s.  AVhen  the  land  is  broken  up  in  the  spring  for 
('r()i)s,  the  I'oots  and  undcM'ground  stems  of  the  native  vegetation, 
being  full  of  stored  food,  start  into  a  vigorous  growth,  i)roducing 
st(Mns.  leaves,  and  new  plants  above  ground,  which  seriously  com- 
j)ete  with  the  jdanted  crops  for  nu)isture  and  a  phu*e  to  grow.  These 
roots  coutinue  to  send  up  stems  all  summer  long,  which  necessitates 
continuous  cultivation  to  subdue  them. 

On  the  other  hand,  when  the  land  is  not  broken  up  until  July 
and  r\\v]y  August,  the  roots  have  become  i)ractically  exhausted  of 
their  store(l  food  sup])ly  in  producing  the  growth  of  stems  and 
leaves  {ibove  ground.  If  at  this  time  the  ground  is  plowed  and  the 
exhausted  roots  turned  u])  to  the  hot  July  sunshine,  the  plants  are 
more  easily  and  surely  killed  than  at  any  other  time  of  the  year. 

A  fter  [)lants  have  nuule  their  full  growth  above  ground  for  the  sea- 
son they  iK'gin  storing  food  in  their  roots  and  stems  again  for  early 
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spring  growth  the  following  season.  For  this  reason  fall  breal 
likewise  is  less  effective  for  subduing  the  native  vegetation  than  s 
mer  breaking,  because  the  roots,  being  full  of  stored  food  at  the  1 
of  the  late  plowing,  start  into  growth  promptly  the  following  spr 
being  but  little  injured  in  that  northern  climate,  where  the  snow  i 
ally  covers  the  ground  all  winter. 

There  is  still  another  reason  for  waiting  until  midsummer  be 
breaking  the  land.  By  that  time  there  is  a  heavy  gi'owth  of  veg 
tion.  This  makes  as  good  a  green  manure  crop  to  turn  under  as 
or  buckwheat  would. 

DEPTH  TO  PLOW  JACK-PINE  LANDS. 

The  jack-pine  lands  are  light  and  thin.  What  humus  they  con 
is  for  the  most  part  within  2  or  3  inches  of  the  surface;  below 
is  subsoil.  Now,  in  actual  practice  the  men  who  are  nuiking  the  gr 
est  success  on  these  lands  are  plowing  but  4  to  5  inches  deep.  ITsu 
the  nearer  4  inches  deep  the  land  can  be  broken  up  the  better  the 
ceeding  crop  will  be.  The  depth  of  plowing  is  only  gradually 
creased  as  humus  and  nitrogen  are  added  to  the  soil.  It  will  pr< 
bly  be  found  that  about  0  inches  is  as  deep  as  it  will  ever  be  fo 
necessary  or  desirable  to  plow  the  lighter  lands  of  the  jack-] 
plains. 

On  the  more  loamy  or  even  clay  lands  sometimes  found  on 
jack-pine  plains  the  j^lowing  after  the  land  has  been  enriched  i 
humus  can  be  gradually  deepened  to  7  or  8  inches;  but  at  the 
breaking  4  inches  has  proved  deep  enough  on  any  kind  of  jack-] 
land.  This  point  is  emphasized  here  l>ecause  so  many  settlers  in 
region  make  the  serious  mistake  of  burning  the  land  over  in 
spring  to  slick  it  off  clean  for  the  plow  and  then  plow  it  7  to  8  in 
deep.  This  is  a  mistake.  It  puts  the  thin  streak  of  humus  in 
surface  soil  down  about  G  inches  deep,  leaving  3  inches  at  leas 
dead  subsoil  on  top  of  the  ground.  Seeds  started  in  such  a  toj 
nuike  a  discouraging  growth.  Clover  particularly  makes  a  n 
Ijetter  growth  when  the  first  breaking  is  less  rather  than  more  thj 
inches  deep:  and  this  is  the  plant  above  all  others  that  should  be 
couraged,  as  it  promises  to  convert  these  hitherto  discouraging  If 
into  profitable  farms. 

Special  attention  is  called  to  the  desirability  of  breaking  t 
lands  shallow.  Successful  farming  on  these  lands  is  absolutely 
j)endent  upon  the  observation  of  a  few  apparently  insi^iificant  pc 
which  on  better  soils  might  be  overlooked  with  impunity,  but  w! 
on  these  naturally  light  soils  must  be  observed  if  productive,  p 
perous  farms  are  to  be  built  up. 
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FEEFAIIATION  OF  THE  SEED  BED. 

After  llie  land  ha^;  lieoii  broken  up  in  July  and  the  natural  green 
niajinre  crop  of  native  ve«^etation  plowed  under  about  -A  inches  deep, 
it  sliould  Ik»  <ron<»  over  with  a  roller  heavily  weighted  to  pack  the  hny^ 
entMl  s(h1  down  firndy.  This  hastens  the  rotting  of  the  material  tiirneil 
undrr.  The  spring-tooth  harrow  is  commonly  employed  on  this 
land  because  with  it  manv  of  the  brakes  and  other  roots  which  eaiin^ 
so  mucli  tronl)le  by  continuously  springing  into  life  when  the  laudii 
spring  oi*  fall  ])l()wed  are  pulled  out  and  can  be  gathered  up  ami 
bni'niMl. 

Thai  is  just  what  ought  not  to  be  done.  Ijeave  the  trash  and 
roots  in  iho  soil.  Their  decay  there  means  the  addition  of  just  so 
nnich  more  liunius  to  it,  the  tiling  above  all  others  of  which  the  M)il 
standi  most  in  niK'd.  The  disk  harrow,  which  cuts  the  roots  up  and 
loaves  ihrm  in  ])lace,  is  a  nnich  moiv  satisfactory  implement  to  ii>e 
in  first  workintr  down  new  breakiiiirs.  15 v  the  use  of  the  disk  harrow 
al't<'r  the  roller,  any  new  growth  that  comes  up  between  the  time  the 
land  is  i)roken  in  July  and  th(»  lime  grain  is  sown  in  the  fall  can  lie 
easily  krpi  in  control.  The  disk  should  not  run  more  than  al)out  1^ 
inches  «l('cp  and  should  be  set  at  only  a  sliglit  angle.  AVhere  the 
di>k  i>  not  available,  a  sj)ike-looth  drag  with  the  teeth  slanting 
sliiriillv  backward  is  tli(»  jiext  best  implement  to  use. 

If,  however,  ih(^  land  is  broken  in  early  spring,  when  the  nx)t.- 
and  undeiground  stems  are  filled  with  stored  food,  it  will  l)e  advis- 
al)Ie  to  drag  out  as  many  roots  an<l  stems  as  possible  in  order  to  reduce 
iheii-  luimlK'rs  in  the  Held  during  the  gi'owing  season. 

CLOVER  THE  KEY  TO  SUCCESSFUL  FARMING  OH  JACK-FINE 

LANDS. 

The  vital  fact  in  farming  the  sandy  jack-pine  lands  is  that  clover 
will  gi'ow  on  it.  A  s(*c()nd  fact  is  that  clover  builds  up  the  luml 
f.-isler  than  any  other  crop  connnonly  grown  there.  It  supplies  at  the 
start  both  the  idtroiren  and  humus  that  the  soil  so  badlv  needs.  A 
tliirtl  fact  is  that  by  growing  the  crop  for  seed  the  enriching  effect > 
of  the  clovei-  on  the  lan<l  can  be  secured  and  at  the  same  time  a  cash 
croj)  of  greatei*  \alMe  than  that  from  any  other  crop  ccmunonly 
giown  on  the  jack-|)ine  land>  obtained.  This  is  a  point  of  paramount 
iin|)()riance  to  the  poor  settlei',  who  needs  every  cent  he  can  get  off 
the  farm  lo  meet  Ids  li^•ing  expense^.  Finally,  as  a  gix^en  manure 
<loNer  i>  the  best  (!(►])  yet  found  for  the  jack-pine  plains. 

In  some  sections,  j)articnlarly  in  Michigan,  very  profitable  returns 
have  bet'ii  secured  from  growing  mammoth  and  common  red  clover 
foi-  seed.  These  lands  M'em  well  adaptetl  to  clover-seed  production. 
Yields  of  see(l  ranging  from  'J  to  (>  bushels  to  the  acre,  having  a  gross 
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caj?h  value  of  $10  to  $50  per  aci-e,  have  been  obtained.  For  the  last 
few  yeai-s  the  seed  yield  has  averaged  a  little  more  than  3  bushels 
to  the  acre.  As  the  price  ranges  between  about  $5  to  $0  per  bushel, 
this  makers  a  very  profitable  crop.  The  income  from  clover-seed 
farming  is  thus  sc^en  to  l)e  as  great  as  that  from  land  yielding  20 
bushels  of  wheat  or  40  bushels  of  corn  to  the  acre  at  average  prices. 
But  whether  or  not  one  grows  clover  for  seed  or  goes  into  some 
other  kind  of  farming,  such  as  the  dairy  industry,  sheep,  potatoes, 
and  the  like,  it  is  certain  that  clover  lies  at  the  base  of  every  success- 
ful svstem  of  farming  that  has  vet  been  devised  for  these  lands  and 
should  be  among  the  very  first  crops  grown. 

KIND  OF  CLOVEB  TO  GBOW. 

Of  the  different  kinds  of  clover  the  mammoth,  bull,  or  sapling  clover 
rather  than  the  smaller  common  red  clover  or  the  alsike  clover  has 
been  found  most  efficient  on  the  jack-pine  plains.  It  seems  to  grow 
better,  gives  more  forage,  and  yields  more  seed  to  the  acre  than  either 
of  the  other  two  varieties.  The  mammoth  clover,  of  course,  produces 
but  one  crop  of  hay  a  st^ason,  but  most  of  the  plains  land  is  so  far 
north  that  only  one  cutting  can  Ik»  safely  taken  from  any  kind  of 
clover,  while  in  that  section  cutting  the  first  crop  of  conunon  i*ed 
clover  for  hay  and  the  second  for  seed  generally  i*esults  in  a  very 
light  and  unprofitable  crop  of  seed. 

HOW  TO  SECUKE  A  STAND  OF  CLOVER. 

The  first  matter  for  the  settler  on  the  jack-pine  plains  to  consider 
is  how  to  secure  a  good  stand  of  clover. 

SEEDING  CLOVER  WITHOUT  A  NUBSE  CROP. 

The  surest  way  to  get  a  stand  of  clover  on  jack-pine  lands  is  to  seed 
the  crop  alone  without  a  nurse  crop.  Where  the  land  has  been  broken 
up  in  July  by  plowing  down  the  native  vegetation  4  inches  deep  and 
rolling  with  a  heavy  roller,  followed  by  an  occasional  cultivation 
until  fall  with  a  disk  harrow  or  spike-tooth  drag,  the  land  will  be  in 
the  best  possible  condition  for  seceding  to  clover  about  May  1  of  the 
following  spring.  * 

Now,  (m  that  light  sandy  land  it  has  been  found  best  to  drill  or 
drag  the  clover  xK^d  in  about  *J  inches  deep.  Seeding  the  clover  in 
spring  on  top  of  the  land  with  fall-sown  grain,  as  is  the  common 
practice  on  heavier  lands,  fails  nearly  every  time  it  is  tried  on  these 
light  sandy  lands.  On  the  other  hand,  where  the  seed  is  put  in  about 
2  inches  deep  it  is  able  to  withstand  the  usual  drought  which  com- 
monly occurs  in  those*  northern  climates  in  May.  Being  rooted  at 
least  2  inches  deep,  it  is  not  so  easily  blown  out  or  injured  by  the  wind, 
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which  uMially  blows  strongly  from  the  west  or  southwest  during  the 
sprin^^  in()nth>.  Many  faihires  to  secure  a  stand  of  clover  on  the  jack- 
])ine  phiins  are  due  to  shaHow  spring  seeding  and  the  drying  up  or 
l)h)\ving  out  of  the  ])hints  by  the  persistent  western  winds  conimou 
early  in  the  vear. 

Anutlier  point  in  this  connection  is  that  by  seeding  '2  inche>  dwp. 
the  ch)V<'r  rooth»ts,  after  eh)ngating  an  inch  or  so,  come  into  immediate 
contact  with  the  Ixxly  of  humus  produced  by  turning  under  the  mass 
of  wiM  vegetation  4  inch<»s  dvop  at  the  time  of  breaking  in  July. 
Practically  all  of  th(»  available  plant  food  of  the  soil  is  tlius  within 
easy  reach  of  the  clover  rootlets  just  at  a  time  when  the  plants  are 
weakest  and  stand  most  in  need  of  it.  This  decaved  matter  ffives 
the  clover  plant  a  vigorous  start  until  tul)ercles  can  lx»  formed  on 
the  root^  and  the  })lants  thus  nuide  able  to  secure  their  nitrogen 
from  the  air.  Th(»  fact  is  now  generally  known  to  all  farmers 
that  the  more  tubercles  or  nodules  found  on  the  roots  of  the  clover 
j)lan(  the  greater  the  growth  of  the  clover  and  the  more  valuable  the 
<'rop  for  gi'een  nianui'ing. 

The  >eeding  of  the  clover  alone  without  any  nurse  crop  whatever 
i>  e>pecially  advantageous  on  these  light  soils.  It  insures,  in  so  far 
a>  it  i>  possible  by  any  method  of  farming  to  insure,  a  full  stand  of 
clover  and  alter  the  huid  becomes  fertile  enough  the  jn'oduetion  of 
a  fair  hay  crop  that  same  season.  By  this  method  of  seeding,  all  the 
moisture  of  the  soil  and  all  the  available  plant  food  in  the  soil  are  put 
at  the  service  of  the*  clover  plant. 

W'heu  the  clover  is  seeded  with  a  grain  crop  it  must  compete  with 
the  gi'ain  crop  for  l)oth  moisture  and  food.  The  result  is  usually 
an  inferior,  unprofitable  crop  of  grain  and  frequently  only  a  half 
>tan(l  or  an  entire  faihire  of  the  clover.  Weeds  which  in  other  sec- 
tions of  the  count rv  niav  hin(l(»r  the  growth  of  clover  st»eded  alone  in 
>pi'ing  do  not  make  trou])l(»  on  this  new  land  when  broken  up  in  mid- 
summer and  occasionally  cultivated. 

SEEDING   CLOVER  WITH   A   NURSE   CROP. 

The  tinancial  conditions  of  many  farmers  Avho  move  on  the  jack- 
pine  hinds  ai"e  such  that  jh(\v  must  grow  their  own  forage  and  grain 
in  >uHicient  (pianlitio  at  least  for  their  own  stock.  With  most  farm- 
er- on  tiie  jack-pine  plains  th(*  need  is  innnediate  of  growing  some 
money  ciop  a>  (juickly  a>  it  can  be  secured.  For  these  and  other 
reaM)n>  it  will  b(»  found  necessiirv  to  grow  a  certain  amount  of  jrrain, 
foiage.  and  root  crops  from  the  start,  drawing  on  the  fertility  already 
in  the  M)il  for  their  pnxhiction.  At  the  same  time  it  is  desirable  that 
the  gi-onnd  l>e  scMnled  with  clover,  so  that  the  building  up  of  the  soil 
may  i)e  begun  as  (piickly  a>  possible. 
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With  a  favorable  season,  particularly  one  with  plenty  of  rainfall, 
a  good  stand  of  clover  may  l)e  secured  by  seeding  with  grain.  In 
fact,  it  should  be  an  invariable  rule  on  the  jack-pine  lands  always  to 
seed  clover  with  every  grain  crop  put  in.  The  clover  may  fail  some- 
times as  a  crop,  but  enough  will  usually  catch  to  make  it  profitable  to 
turn  under  for  green  manure  and  thus  pay  for  the  seed  at  least. 
Winter  rye  is  a  favorite  crop  to  seed  with,  since  it  usually  gives  a 
larger  yield  on  the  light  lands  of  this  section  than  any  other  grain. 
If  the  land  is  broken  up  in  July,  as  previously  described,  it  will  be  in 
good  condition  for  seeding  to  winter  rye  about  August  25  to  Septem- 
l>er  5  anywhere  north  of  central  Michigan  and  Wisconsin.  This  is  a 
little  too  late  to  seed  with  clover,  which  should  be  put  in  as  soon  as 
the  snow  goes  off  the  following  spring.  There  are  right  and  wrong 
methods  of  doing  this. 

As  to  the  right  method,  as  soon  as  the  ground  can  be  worked  in 
spring  run  over  the  rye  field  with  a  spike-toothed  harrow  lengthwise 
of  the  rows.  Sow  on  manmioth  clover  seed  at  the  rate  of  3  to  4 
<|uarts,  or  (>  to  8  pounds,  to  the  acre.  Then  run  over  the  field  again 
with  the  spike-toothed  harrow  with  the  teeth  slanting  back  a  little 
and  follow  with  the  roller.  If  the  season  is  dry,  cut  the  rye  for  hay 
and  give  the  clover  a  (»hance. 

This  quantity  of  clover  seed  is  entirely  sufficient  where  it  is  intended 
to  cut  the  clover  for  seed  the  following  year.  If  the  crop  is  intended 
for  forage,  tlien  (*>  to  8  pounds  of  orchard  grass  or  timothy  seed  sown 
Avith  the  grain  in  the  autunni  will  insure  a  larger  hay  crop  the  follow- 
ing year. 

The  harrowing  will  not  injure  the  rye  in  the  least,  and  it  will  cover 
the  clover  seed  a  little  deeper  than  when  sown  on  top  of  the  ground 
and  then  dragged  in.  It  is  inviting  failure  to  seed  the  clover  on  top 
of  sandv  soils  and  not  harrow  it  in. 

If  wheat  is  sown  in  the  fall  instead  of  rve  the  wheat  should  be 
harrowed  in  the  spring  and  the  clover  sown  in  exactly  the  same 
manner  as  noted  for  rye.  Seeding  clover  with  spring  grains  has  been 
practiced  by  a  large  number  of  successful  farmers  on  the  jack-pine 
lands.  This  method  has  been  quite  successful  during  the  past  three 
or  four  wet  years.  But  where  the  main  pur])ose  is  to  secure  a  crop  of 
clover,  this  metlK^l  is  never  so  certain  as  seeding  the  clover  without  a 
nurse  crop. 

Perhai)s  three- fourths  of  the  farmers  visited  on  the  jack-pine  lands 
consider  buckwheat  one  of  the  best  grains  to  seed  with;  that  is,  they 
report  the  Ix^st  catch  of  clover  with  this  crop.  Clover  has  also 
usually  caught  better  in  spring  rye  than  in  si>elt  or  oats.  In  many 
instances  also  good  catches  have  been  secured  with  Canada  field 
peas.     Ex(M.^llent   catches  have  also  been  secured  when  clover  was 
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seeded  in  ruta-bagas  in  July.  Li  fact  this  is  one  of  the  best  crops 
of  all  to  seed  with  when  the  ruta-bagas  are  sown  in  rows,  the  clover 
being  planted  between  the  rows  at  the  last  cultivation  about  tlie 
niiddli'  of  July.  For  the  region  about  Roscommon,  Midi.,  Mr.  F.  L 
De  Lanieter  recommends  the  seeding  of  clover  with  oats  or  spelt  \i\) 
to  May  15;  with  millet,  buckwheat,  or  turnips  up  to  June  20:  and 
with  rye  or  wheat  up  to  August  15. 

When  clover  is  seeded  with  any  of  the  spring  grains  it  is  safe  and 
advisable  to  drill  the  clover  in  with  the  grain,  letting  the  clover  seed 
run  down  the  grain  tubes.  This  puts  the  clover  seed  down  2  to  3 
inches  d(H»p,  which  is  none  too  deep  on  light  land.  If  the  grain  is 
broadcasted  by  hand,  the  clover  seed,  of  course,  is  dragged  in  the 
same  depth  as  the  grain.  In  an}'  case,  whether  the  grain  is  drilled 
or  harrowed  in,  it  is  advisable  to  folloAv  the  drill  with  a  heaw  roller 
to  pack  the  soil  down  firmly  around  the  seed,  followed  bj'  a  spike- 
tooth  harrow  to  leave  the  topsoil  rough  and  loose.  A  rough  soil 
drifts  much  less  than  a  smoothly  packed  soil,  and  moisture  is  retaineil 
to  a  ^n^ater  exteiit  when  the  topsoil  is  loose  than  when  it  is  finnly 
packed  down. 

It  should  be  a  rule  on  the  jack-pine  lands  to  sow  on  clover  seed  at 
every  opj^ortunity,  with  every  grain  and  grass  crop,  in  the  standing 
corn  at  the  last  cultivation,  with  ruta-bagas  or  turnips,  and  with 
ev(M'y  crop  with  which  it  will  not  interfere.  As  one  farmer  expressed 
it  "  Kvery  time  you  scratch  the  ground,  put  in  clover  seed."  But 
in  <h'v  or  otherwise  unfavorable  seasons  all  the  clover  thus  seeded  mav 
fail.  In  addition,  then,  to  the  clover  thus  seeded  it  is  strongly  urged 
that  the  main  fields  of  clover,  the  ones  in  the  regidar  rotation  that 
are  being  depended  upon  for  clover  seed,  be  seeded  alone.  This 
metliod  of  clover  farming  insures  a  seed  crop  every  year  on  a  third 
to  a  fourth  of  the  whole  farm. 

CLOVER  INOCULATION. 

AMien  now  land  on  the  jack-pine  plains  is  cleared  and  put  hito 
clovei-  for  the  first  time,  it  sometimes  makes  (mly  a  small  growth. 
T\\]>  \>  not  necessarily  because  the  land  is  poor,  but  is  often  becaii>e 
the  soil  is  not  well  inoculated  with  clover  bacteria. 

In  a  thrifty  clover  field  the  roots  are  usually  thickly  studded  with 
small  tulx^rcles.  \Vh(»n  clover  is  grown  on  virgin  soil  like  the  jack- 
j)ine  j)hiins,  the  organism^  causing  these  tubercles  are  not  plentiful 
or  mav  he  entin^lv  wantinii:.  In  an  examination  of  a  number  of  fields 
of  clovei-  on  the  plains  land  numy  cases  were  foimd  where  there  was 
only  now  and  then  a  tubercle  on  the  roots,  or  the  tubercles  might  be 
entirelv  absent. 
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Now,  the  poorer  the  land  the  greater  the  need  is  of  having  the  soil 
well  inoculated  with  the  bacteria  causing  these  tubercles.  It  is  by 
means  of  bacteria  working  within  these  tubercles,  or  nodules,  that 
the  clover  plant  is  able  to  utilize  the  nitrogen  of  the  air  in  its  more 
rapid  and  vigorous  growth. 

There  are  three  common  ways  of  getting  the  soil  inoculated  with 
clover  bacteria : 

(1)  ^Vhen  the  seed  is  sown  in  the  usual  way  nearly  always  some 
of  the  plants  become  inoculated.  This  is  particularly  true  where  old 
logging  or  other  roads  cross  the  fields.  The  field  as  a  whole  may  be 
unsatisfactory.  If  this  field  is  plowed  and  harrowed  and  clover  im- 
mediately sown  on  again  the  chances  are  that  the  second  crop  will  be 
much  more  vigorous  than  the  first,  because  of  the  more  abundant 
inoculation  of  the  soil  brought  about  by  the  greater  distribution  of 
the  bacteria  in  the  soil  by  plowing  and  harrowing,  by  the  wind,  etc. 
So  if  clover  does  not  succeed  the  first  vear,  it  mav  be  tried  on  the 
same  land  the  second  vear.  Bv  the  third  vear  the  field  should  l)e 
thoroughly  inoculated  and  a  g(X)d  stand  obtained.  After  that  the 
field  should  remain  inoculated  for  veal's. 

ft 

(2)  A  second  and  veiy  common  way  of  inoculating  new  land  with 
clover  bacteria  is  to  take  moist  topsoil  from  an  old  clover  field  and 
scatter  it  over  the  new  field  at  the  time  the  clover  is  seeded.  About 
200^to  250  pounds  of  tliis  old  (!lover  soil  should  be  scattered  on  each 
acre  of  new  ground  and  immediately  harrowed  in.  If  the  inoculated 
soil  dries  out,  the  vigor  of  the  clover  bacteria  in  it  is  greatly  dimin- 
ished.    This  is  one  of  the  reasons  whv  it  should  lx»  harrowed  in  and 

ft 

not  simply  scattercMl  on  top  of  the  ground.  Excellent  results  have 
been  reported  by  this  method  of  inoculating  clover.  Tlie  danger  in 
this  method  lies  in  the  possibility  of  introducing  weed  pests  or  plant 
diseases  through  the  agency  of  the  old  soil. 

(3)  The  most  scientific  inelhod  of  inoculating  the  clover  field  is  to 
obtain  a  pure  cultui'e  of  clover  bacteria  and  moisten  the  clover  seed 
with  it  just  before  sowing.  These  pure  cultures  have  been  put  on 
the  market  commercially  and  can  also  be  obtained  in  limited  quan- 
tity from  the  United  States  Department  of  Agriculture.* 

EITECT  OF  WINDS  ON  THE  CLOVEE  CATCH. 

Throuorhout  norihern  Michiiran.  Wisconsin,  and  Minnesota  there 
is  usually  a  persistent  strong  wind  that  blows  steadily  from  the  west 
and  soutlnve>t  nearly  every  day  in  spring  and  early  summer.  These 
winds  are  frequently  very  injurious  to  spring-planted  grains  on  sandy 

«  Information  as  to  niothoils  of  inoculating  soils  for  various  legumes  and  the 
luuiefits  ilerivwl  from  inoenlation  is  given  in  Farmers'  Bui  let  iu  No.  314,  which 
niay  bo  had  fret^  uiK>n  application  to  the  Seoretarj-  of  Agriculture. 
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lands  and  aiv  csjM'cially  j-ovciv  on  new  clover  seediiig".  firaiii  iii'Ms 
have  been  seen  wImmv  practically  all  the  st^edin^  on  the  eastern  side 
of  tlic  lield  had  heen  destroyed  by  drifting  sand  and  the  dryinnr  I'fffi't'. 
of  the  wind.  Fre(|uently  the  clover  in  exposed  fields  is  entirely  killwl 
out.  <'\cc])l  in  sheltered  s|)ots  like  ravines  and  on  hillsides  or  nhm^ 
fen<"c^  which  break  the  force  of  the  wind.  Time  and  time  a<r*dn  tlio 
ch)vcr  cinp  in  the  middle  and  east  side  of  a  lield  has  been  foiiinl  a 
complete  faihire  while  an  excellent  stand  was  obtained  on  the  we>tiTii 
edirc  n(  I  he  lield  where  perhaps  a  board  fence  or  a  few  scatterins 
shrill)-  o tiered  M)me  li<rht  |)rotection  from  the  drvinnr  winds. 

In  experimental  work  on  sandy  lands  in  Wisconsin,  Profe>Mjr 
Kin<r  "  found  tiiat,  with  a  «rentle  breeze  blowing,  evaporation  a  f<H>r 
above  the  ^xi'o'n^d  was  i!r>  per  cent  greater  20  rods  out  from  the  wtM 
{'iliU'  of  a  field  than  it  was  l\  I'ods  out.  In  this  case  there  was  a  wiinl- 
break  IJ  to  l.")  f(»et  high  on  the  west  side  of  the  field.  Even  with 
only  a  luMl/ze  of  ^cattei'ing  bur  oaks  0  to  S  fiK.»t  high,  evaporation  wa- 
l\0  per  cent  greater  :)()()  feet  to  leeward  of  the  hedge  than  at  '20  feet. 

Not  oidv  doer^  the  land  drv  out  much  more  rapidlv  with  a  slruiijr 
wind  l)i()wing  over  it.  I)ut  the  liner  j)ortions  of  the  soil  itsidf  may  1h' 
blown  awav,  irreatlv  decrea>intr  the  soil  fertilitv  and  lessenin<r  thr 
power  of  the  ^oil  to  hold  moisture,  for  the  finer  the  soil  the  greater 
it^^  moi-ture-hoMing  cai)acity.  These  various  factors — the  wind  car- 
rying sand  particles  which  cut  oil'  the  young  plants  or  cover  them 
ovei\  the  mole  rapid  drying  out  of  the  soil  exposed  to  the  high  winds 
of  the  -i)rinir.  and  the  le»eneil  fertilitv  content  of  the  soil  caused  l»v 
the  liner  parti<les  being  l)lown  away — all  tend  to  decrease  the  chanco-^ 
of  >ucce»  of  the  clover  plant. 

Another  point  in  thi>  connection  i>  that  mider  ordinary  conditions 
of  fariiiiiig  tlj<'  liner  j)articles  of  soil  are  brought  to  the  surface  every 
time  I  he  land  i>  plowed  or  tilled,  'j'he  wind  carries  many  of  then* 
awav.  >o  that  the  natural  tendencv  of  these  soils,  if  allowed  to  drift. 
i>  (o  become  coar>er.  le>s  able  to  retain  moisture,  and  more  subject  to 
drought,  lioido,  in  ther-e  coarser  soils  any  vegetable  matter  that 
mav  i)e  addetl  in  the  form  of  irrcen  or  stable  manure  is  much  num' 
<piickly  l)urne(l  out  and  the  iiunni>  reduced  to  ashes  than  on  the  tint-r 
ainl  mole  eompact  >oil  of  the  original  lield.  This  we  do  not  want. 
A  big  yield  on  the>e  land>  depend-  upon  there  lx»ing  a  large  quantity 
of  hunni>  in  them. 

WIND-BREAKS  FOR  SANDY  LANDS. 

The  chaiu'es  for  securing  a  good  catch  of  clover  and  a  stand  of 
grains  are  greatly  increased  by  having  a  wind-break  around  each  field. 
Thi>  can  be  easily  provided  by  leaving  an  uncut  strip  one  to  two  rods 
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wide  around  each  field  at  the  time  the  land  is  cleared.  Any  blank 
spaces  in  this  hedge  can  be  filled  in  by  transplanting  to  it  some  of 
the  native  trees  and  shrubs,  such  as  jack  pines,  poplars,  Juneberries, 
scrub  oaks,  willows,  and  the  like.  Spruce  also  does  remarkably  well 
on  all  jack-pine  land  and  makes  an  excellent  wind-break. 

Since  also  the  prevailing  winds  come  from  the  west  and  southwest, 
it  is  advisable  to  make  the  cleared  fields  comparatively  long  and 
narrow,  the  long  way  running  north  and  south. 

Many  a  farmer  likes  to  see  big  fields.  It  is  a  pleasure  to  stand  in 
the  doorway  and  look  over  the  whole  farm,  seeing  nothing  but  culti- 
vated fields.  An  overgiown  fence  row  is  an  abomination  that  must 
be  grubbed  out.  Nevertheless  the  farmer  who  fails  to  leave  or  pro- 
vide a  wind-break  around  his  fields  on  the  sandy  lands  of  the  jack- 
pine  plains  pays  dearly  for  his  negligence.  It  is  one  of  the  little  things 
that  make  the  dift'erence  between  success  and  failure  on  these  lands. 
A  hedge  I'ow  growing  around  a  sandy  field  is  a  kind  of 'insurance 
against  failure,  especially  valuable  where  success  is  staked  on  the 
clover  crop.  What  may  seem  like  shiftlessness  in  overgrown  fence 
rows  on  fertile  clav  loam  farms  has  been  found  to  be  the  wisest  kind 
of  farming  on  lighter  sandier  lands. 

Long,  narrow  fields  never  more  than  40  rods  wide,  with  occasional 
wind-breaks,  are  recommended.  In  most  cases  the  wind-breaks  are 
already  in  place.  They  should  not  be  cut  down  when  clearing  the 
fields.  If  they  are  not  tliere  they  should  be  planted.  This  will  pay 
a  bigger  interest  on  the  investment  than  any  other  improvement  that 
can  be  put  on  the  place. 

EOUGH  FIELDS  DESIEABLE  ON  SANDT  LANDS. 

Another  point  hearing  on  the  relation  of  winds  to  the  method  of 
handling  siindy  lands  may  need  explanation.  After  seeding  any 
crop  on  sandy  lands,  the  packing  of  the  soil  down  firmly  around  the 
seeds  by  running  over  the  field  with  a  heavy  roller  is  strongly  recom- 
mended. Soil  moistuie  from  below  rises  more  rapidly  in  firm  than 
in  loose  soil,  resulting  in  a  better  and  quicker  germination  of  the 
sown  seed.  If,  however,  the  soil  is  left  packed  to  the  surface,  evap- 
oration from  the  soil  is  more  rapid  than  where  the  topsoil  is  loose. 
Besides,  where  the  soil  is  left  smooth  after  the  roller  the  winds  blow 
over  it  much  more  raj)idly  than  where  it  is  left  rough. 

King«  found  that  the  force  of  the  wind  next  to  the  soil  surface  was 
reduced  about  one-half  on  rolled  land  by  running  over  it  with  a  har- 
row. He  cites  a  rolled  field  over  which  the  wind  was  raising  such 
a  dust  that  it  was  almost  impossible  to  see  across  it.  A  harrow  was 
run  over  the  field  at  right  angles  to  the  wind,  when  the  cloud  of  dust 
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practiciilly  subsided.  Actual  iiieasuivinerits  showed  tliat  the  velocity 
of  the  wind  across  the  roughened  field  next  the  soil  surface  was  much 
less — practically  half  less — than  o\er  the  rolled  smooth  soil.  Theiv- 
fure,  whenever  the  soil  is  packed  down  smooth  with  a  roller— and 
this  ^houhl  be  after  every  clover  and  ^rain  ctoi>  is  seeded — it  sLould 
be  followed  immediately  with  a  spike-tooth  harrow  to  leave  the  top 
surface  \oo<e  and  n)u<j:h. 

HANDLINa  CLOVEE  FOE  SEED. 

The  usual  custom  in  the  north-central  part  of  the  southern  i>eiiin- 
sula  of  Michi<ran,  where  clover  is  l)eing  grown  quite  extensively  for 
seed  on  pine  and  hardwood  lands,  is  to  cut  the  first  crop  of  the  season 
of  either  common  red  clover  or  the  larger  growing  niainnioth  clover 
for  mhmI.  This  is  contrary  to  the  general  practice  in  the  older  clover 
sce(l  M'clioii:^  farther  south,  where  the  usual  procedure  is  to  cut  the 
fir^t  croj)  of  <'ommon  red  clover  for  hay  and  the  second  for  seed.  In- 
(leed.  tlie  belief  is  (piite  prevalent  among  farmers  in  the  older  clover 
sections  that  the  first  crop  of  June  clover  does  not  set  seed.  That 
the  belief  does  not  hold  true  in  northern  Michigan  is  shown  by  the 
fad  that  there  are  nianv  authentic  records  of  vields  of  (>,  8,  10,  and, 
in  one  instanc(^  at  least,  even  lii  l)ushels  of  clover  seed  per  acre.  Then^ 
yiehU  have  been  obtaint^l  from  the  first  crop  without  either  clipping 
or  jiasturiuiT  the  clover  l)ack  in  spring.  The  average  yield  of  dovor 
seed  in  noithern  ^lichigan  in  fiehls  with  a  uniform  stand  of  clover  is 
more  than  '2  and  verv  close  to  o  bushels  of  sihkI  to  the  acre  one  vear 
willi  anothei',  while  the  better  farmers  will  average  4  to  5  bushels. 
\A  hen,  ho\N('ver.  in  that  northern  section,  the  first  crop  of  connnon  red 
cloNci'  is  cut  for  hav  and  the  secon<l  left  for  seed,  the  seed  vield  is 
nearly  always  <lisai)pointinir,  a  yield  of  half  a  bushel  to  a  bushel  of 
low  ♦jfrade  seed  containin^r  a  very  large  [)ercentage  of  light  and 
siirMeietl  M'ed  being  the  rule. 

The  farmers,  however,  who  are  uniformly  getting  the  largest  yield? 
of  m'(m1  in  noi'therii  Michigan,  \A'isconsin,  and  Minnesota  are  the  one^ 
who  iir-t  pa>iure  back  the  clover,  either  connnon  red  or  mammoth. 
wiih  ^lieep  or  cattle  until  about  »Iune  1.*)  to  '20  in  a  normal  season  and 
then  let  the  crop  come  on  for  seed.  Some  farmers  who  do  not  have 
suliieient  >ioek  clip  the  clover  back  with  a  mower  about  June  ir>  and 
g("t  a."^  ir'jod  results  as  whei'e  the  clovtn*  is  pastured  off.  The  mower 
i>  set  high  and  the  clippings  h'ft  to  fall  back  on  the  land.  Even 
wheii'  tlie  land  is  pastured  otf  many  farmers  i>ractice  running  over 
the  field  with  a  mower  after  the  stock  is  removed  to  clip  back  any 
bunch. 's  that  niav  be  left,  so  that  the  croi)  mav  come  on  evenlv  over 
the  ent  ire  field. 

The  past   season,  esj)ecially,  it   was  a  noticeable  fact  in  northern 

Miejilgan   that   those   farmers  who  j)astured  or  clipped  back  their 
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clover  got  larger  yields  of  seed  than  those  who  did  not.  One  instance 
from  this  year's  observation  mav  he  cited  in  this  connection.  One 
farmer  on  the  jack-pine  plains  in  noilhern  Michigan  had  a  practi- 
cally perfect  stand  of  clover  on  about  50  acres  of  his  farm.  This 
clover  was  waist-high  and  full  of  blossoms  in  July,  promising  an 
extra  hea\^  yield.  It  thrashed  out  a  little  more  than  2  bushels  of 
seed  to  the  acre.  A  near-by  farmer  on  similar  sandy  lands  pastured 
back  his  rather  poor  stand  of  clover  on  a  40-acre  field  with  cattle 
until  June  20.    This  field  averaged  about  5  bushels  of  seed  per  acre. 

BEASONS  FOB  FASTUBING  CLOVEB  OB  CLIPPING  IT  BACK. 

Farmers  have  found  from  experience  that  by  pasturing  or  clipping 
back  clover  and  tlien  letting  the  crop  go  to  seed  they  get  larger  yields 
of  seed  generally  than  by  any  other  method  of  handling  the  crop. 
The  reasons  generally  given  for  such  better  yields  are  about  as  fol- 
lows: By  clipping  or  pasturing  back,  the  clover  is  brought  into  bloom 
in  a  (liy  time.  One  farmer  expressed  it  thus: ''  I  don't  care  how  much 
rain  there  is  up  to  the  time  clover  blooms,  but  after  that  a  good  seed 
crop  depends  upon  dry  weather."  If  rainy  weather  prevails  during 
the  blooming  period  the  clover  crop  may  as  well  be  cut  for  hay. 

Again,  it  is  believed  that  by  pasturing  or  clijiping  back,  the  plant 
dtx»s  not  grow  so  rank,  is  less  likely  to  lodge  and  fall  down,  blooms 
nioi'e  freely,  and  that  a  larger  number  of  insects  are  present  to  cross- 
fertilize  the  crop  than  earlier  in  the  season.  Another  advantage  of 
pasturing  back  is  that  there  is  much  less  straw  to  handle  at  thrashing 
time.  This  is  an  item  of  special  importance  where  the  large  mam- 
moth clover  is  grown.  A  rank  yield  of  plant  and  a  large  yield  of 
seed  do  not  appear  to  go  together,  but  rather  where  the  plant  is  rank- 
est there  the  seed  yield  is  least. 

THE   CLOVEB-FLOWEB  KCIDGK 

More  pertinent,  probably,  than  all  the  reasons  previously  given  for 
pasturing  or  clipping  back  clover  is  the  fact  that  by  so  doing  the  de- 
structive action  of  the  clover-flower  midge  is  largely  avoided.  The 
clover-flower  midge  is  usually  noticed  on  the  clover  heads  as  a  small 
orange-red  ins^nt  about  as  large  as  a  pin  head,  commonly  present  in 
all  clover  sections  of  the  United  States  and  observed  by  the  writer 
the  past  season  in  northern  Michigan,  Wisconsin,  and  Minnesota. 
This  insect  fecnls  within  the  florets  of  the  clover  blooms  at  blossoming 
time  and  pnnents  the  formaticm  of  seed.  It  probably  does  more  to 
injure  the  s(H^d  crop  than  all  other  agencies  combined  except  wet 
weather. 

A  detailed  description  and  life-historj'  account  of  the  flower  midge 
can  not  be  iriven  here,  but  the  farmer  who  may  be  interested  in  clover- 
see<l  production  is  urged  to  write  to  the  United  States  Department  of 
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Agriotiltiire  f<»r   Ilmcnu   i>f  Entomology   Circular   Xo.   GJ),  eiitiiled    J 
'•  SoiiK'  Insects  AfTii-tiiifT  llic  Production  of  Red  Clover  Socd." 

i 
FACTORS   IN   SUCCESSFUL   OLOVEB^SBBD    PABMING. 

I'rnclii'i-  iiiiil  sciciici'  iiniti'  in  showing  that  to  sec'iirc  tho  larg?4 
cLop  of  clovfi-  seed  tho  tToj)  should  bloom  during  dry  Meather,    'ITiis    I 
noccssitiiti'^  kii'piiig  an  iiccotnil  of  the  weather  in  cacli  lixrality  fnm 
yt'iir  to  year  so  a>  to  know  iit  about  what  jwriod  to  exi>cct  dry  weatliur.     | 
Tiie  plants  slioiilil  br  comparatively  thin  on  the  ground  and  stot-ky     i 
I'or  llic  liirgi'sl  yii'ld.     Closely  cronded  plants  make  weak  stems  which 
lod^^'  and  produce  vi-iy  Httle  seed.     Pasturing  or  clipping  tends  to 
make  sliort  >lniw  iiml  stocky  plants,  which  are  less  likely  to  lo<lge     i 
and  fa^icr  to  liiindic  at  thrashing  time.    To  avoid  the  greatest  injiin^ 
from  iiic  lliiwci'  iLiidge  ibe  crnp  should  Ih'  bi-oiight  into  bloom  ii  Hiik    { 
liiici-  than  llic  llr>l  ci'oji  ol'  comnxm  red  clover  normally  blooms  iitid    i 
(■ou-iticfiibly  earlier  iliari  I  he  s<'i'on(l  crop  of  this  clover  usually  blooms. 
Tlii-;  i>  bnniffbi  ab{iii(  by  pasturing  the  clover  hack  until  about  Jime 
j.'i  tl)  L'O  ill  the  norlliei-n  piirl  of  Miehigiin,  Wisnaisin.  and  Minnesota, 
or  clipping  it  bai.i;  with  the  mower  at  about  this  time. 

HARVESTING  AND  CURING  CLOVER  FOR  SEED. 

e  time  f(n'  cutting  common  red  and  mnm- 
The  greatest  (luuntity  of  seed  is  usually 
iilmul  !>."t  per  cent  of  the  heads  are  a  dead, 
ly  (if  the  heads  begin  to  fall  to  pieces.    A 
L'  under  the  writer's  observation  the  jMst 
1  cut  a  little  on  ihc  green  side  with  the  es- 
]HH-tation    thai    \\w 
wed  would  ri|)eii  up 
in  curing.     Tlw  re- 
sults wei-e  (juite  Hiii- 
fornily     unsalisfai'- 
tory,  much  of  the 
seed  being  sliriveleJ 
and     light.     Wivte 
the  ci-op  is  left  iiiuil 
most    of   the   heail^ 
are  thoroughly  ripe 
ri..jii,ijitii:.-i<.v,T.'mf.irK«.-d,     there  is  less  loss  of 
heads  if  the  cutliiifl 
iiig  and  late  afternoon  when  the  straw  is  a 
lay. 

le  generally  use  a  linger-like  attachment  to 
•ked  by  the  foot.  (See  fig.  1.)  This  Icave-^ 
of  the  way  of  the  trampling  of  the  horfies. 
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After  five  or  six  days'  curing  in  these  bunches,  if  the  weather  condi- 
tions are  favorable,  the  crop  is  thrashed  direct  from  the  field.  One  or 
two  rains  on  the  crop  do  not  injure  it,  but  with  continued  wet  weather 
many  seeds  sprout  and  the  quality  of  the  crop  is  injured.  If  a  clover 
huUer  is  not  available  as  soon  as  the  crop  is  dry  enough  to  hull,  the 
clover  should  be  stacked  or  put  under  cover  in  barns  or  sheds.  AVlieii 
stacked  or  2:)ut  into  the  mow  the  clover  undergoes  a  sweating  process. 
On  this  account  hulling  should  be  delayed  at  least  three  weeks  after 
stacking. 

Stacking  is  always  a  safe  way  of  handling  the  clover-seed  crop. 
Fall  rains  of  a  month  to  six  weeks'  duration  are  not  infrequent  in 
the  Northern  States,  during  which  time  if  the  clover  is  lying  in  the 
field  the  greater  part  of  tlie  seed  is  lost  by  the  heads  rotting  off  or 
disintegrating  and  by  the  seeds  sprouting  and  l)ecoming  discolored. 
The  stack  nnist  be  covered  with  straw,  marsh  hay,  or  the  like,  to  turn 
water.  The  crop  is  too  valuable  to  take  chances  with,  and  the  extra 
labor  involved  in  stacking  is  not  too  much  insurance  to  pay  for  the 
certainty  of  securing  the  crop  in  the  best  possible  condition. 

CLOVER  STRAW. 

^^^len  clover  is  cut  for  seed  and  cured  quickly  without  rainfall 
the  straw  has  some  feeding  value.  Some  farmers  use  it  as  a  substi- 
tute for  hay  for  sheep  and  cattle.  If  not  required  to  eat  it  up  too 
close,  stock  get  along  on  such  nuiterial  about  as  well  as  they  do  on 
oat  straw.  But  where  the  clover  has  lain  in  the  field  subject  to  dews 
and  rains  it  gets  more  or  less  brittle  and  rotten  and  should  be  used 
only  for  bedding  or  manure. 

Many  farmers  who  thrash  directly  from  the  field  spread  the  straw 
out  thinly  over  the  iield  as  a  manure.  For  this  i:)urpose  it  is  worth 
al)out  $8  a  ton;  that  is,  the  amount  of  fertility  in  a  ton  of  clover 
straw  if  bought  in  connnercial  form  would  cost  $8.  'Wlien  this  mate- 
rial is  used  as  a  light  top-dressing  on  grain  it  aids  in  securing  a  stand 
of  clover;  in  fad,  the  straw  frequently  contains  considerable  quanti- 
ties of  unthrashed  seed  which  helps  considerably  in  reseeding  either 
olcl  or  new  fields  where  it  may  be  applied. 

CLOVER  FOLLOWING  CLOVER. 

Clover  being  the  most  paying  crop  yet  found  for  the  jack-pine 
lands,  can  it  be  grown  year  after  year  on  the  same  land?  Mr.  Hub- 
bard Head,  of  Roscommon  County,  Mich.,  has  asked  this  question  of 
the  jack-pine  lands  and  has  l^een  answered  in  the  affirmative.  For 
as  many  as  fifteen  years  Mr.  Head  has  grown  clover  continuously  on 
the  same  fields,  and  the  crop  of  1907  was  perhaps  the  best  of  all.  In- 
deed, by  the  continuous  culture  of  clover  the  naturally  loose,  sandy 
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sail  had  l>eroriie  firm  and  conipaot,  the  color  of  the  soil  decidetUv 
darker,  and  its  fertility  ffreatlv  increased. 

(hi  this  farm  the  gtMieral  phm  is  to  cut  clover  for  hay  or  seed  until 
the  clovor  in  the  field  Ijceonies  thin ;  then  to  let  the  crop  grow  itntil 
about  July,  when  the  whole  erop  is  turned  under  and  the  field  rolled 
and  rcstHMlod  to  clover.  The  seed  is  sown  at  the  rate  of  S  quart>  to 
the  acre  an<l  harrowed  in  about  2  inches  deep.  Thus  handled  it  ba^ 
Ik^cohh^  possible,  as  the  land  has  improved,  to  secure  two,  and  iroim- 
times  tiircc.  clover  crops  in  successitm  before  it  is  found  necessary  ti> 
plow  the  field  down  a<^ain  and  rese<Hl.  Likewise  it  has  tieconie  poti^i- 
ble  to  mmmI  s!i(h  old  clover  land  in  early  spring  and  get  ii  crop  of  hay 
or  even  a  small  crop  of  sei'd  the  same  season. 

Fre<[uently,  howevc^i*.  blue^rass — or,  as  it  is  generally  known  in  the 
North<M*n  Statics,  June-«irass — gets  into  the  clover  field  an<l  lK*<*(mw^ 
a  ])c>t.  so  that  before  thi»  field  is  reseeded  to  clover  it  will  l>e  found 
bi^^-t  to  put  it  into  some*  cultivated  crop,  such  as  [wtatoes  or  corn,  for 
a  yeiM*  or  two.  It  is  j)i-obal)le  also  that  if  the  farm  is  near  a  rail- 
road town  more  monev  can  be  made  one  vear  with  another  bv  alter- 
natin^  j)otatoe>  or  oilier  vegetable  crops  with  clover  than  by  growing: 
clover  (•()ntiuuou>lv.  Twelve  to  Kfteen  miles  awav  from  a  railroad 
the  growing  of  rlovei*  for  xhh]  alone  may  be  the  most  profitaV)le  form 
of  fai'miug.  in  which  ca^'  a-  much  as  possible  of  the  farm  should 
b(»  cohtinuouslv  in  clov«*r. 

MANURES  AND  FERTIUZEKS. 

MANURES. 

The  man  who  ha>  even  a  ^mall  (quantity  of  manure  to  ajiply  on  the 
jack -pine  laud  will  be  astonished  at  the  result.  In  this  liglit,  warm 
soil  ih<'  full  value  of  the  nuiuure  seems  to  be  effective  <m  the  crop  at 
one*'.  'I'he  (•io[)  come>  uj)  vigorous  and  strong,  with  a  healthy  color, 
and  niMk<">  a  rapid  growth  to  maturity.  When  one  is  growing  do vtT 
for  -''cd  I  he  lK'>t  method  of  ai)plying  the  manure  is  as  a  compani- 
tiv»'ly  lighl  i(r[)-(li-os>iug  on  meadow>  in  spring.  \\Tien  clover  i-- 
s('(m!('(|  with  gniin  in  ihe  sj)ring  the  chances  of  success  of  the  clover 
crop  .ire  greatly  iucrc^ascd  by  a  light  top-dressing.  An  application 
<d'  ('\  (11  '\  or  1  toll-  an  acic  has  a  marked  In^^neficial  effect  and  jn'acti- 
cnlh  iii:ik«-  ccrlaiii  a  full  stand  of  cloviu'  where  the  maniu'c  is  eveiilv 
sprc.'hl  nvi'i"  the  sui"faci\ 

\\'h(ii  corn  or  pot  aloes  are  grown  after  clover  sod,  the  sotl  should  In* 
plowed  unclcr  ill  the  fall  and  what  mamiri*  is  used  should  be  applied 
as  a  to])- dressing  in  th<»  s[)ring.  In  the  case  of  either  of  these  crops 
the  uiaiiiire  can  b.'  li<rhtlv  diskiMJ  in.  When  clover  is  seedetl  in 
staiidinir  <'orn  -  a  very  desii'abh*  |)racti(*e — the  manure  used  as  a  top- 
dressing  is  of  decided  advantage  in  s<H'uring  a  good  stand  of  clover. 
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Now,  there  is  a  difference  in  manures.  The  solid  matter  excreted 
contains  bai*ely  half  as  much  plant  food  in  it  as  the  solid  and  liquid 
manures  combined.  One  of  the  first  things  the  plains  farmer  needs 
to  look  after,  then,  is  water-tight  stalls  and  gutters  and  the  use  of 
enough  bedding  to  absorb  all  the  liquids.  After  the  manure  is  made^ 
the  sooner  it  is  applied  on  the  land  the  more  value  the  crops  will  get 
out  of  it.  The  best  method  of  producing  and  caring  for  manure  is 
told  in  another  bulletin  of  this  Department,  which  may  be  had  for  the 
asking.**  Here  we  wish  to  emphasize  only  the  desirability  of  saving 
the  liquid  as  well  as  the  solid  manure  by  having  water-tight  floors  and 
guttei*s,  and  using  the  manure  in  frequent  light  top-dressings  rather 
than  occasional  heavy  applications  turned  under. 

FEBTILIZEBS. 

C^ommercial  fertilizers  have  scarcely  been  used  as  yet  on  the  jack- 
pine  plains.  Superphosphates  in  a  few  instances  have  been  found 
verv  l)eneficial  to  clover,  more  so  than  barnvard  manure,  but  on 
grasses  top-dressings  of  barnyard  manure  have  given  larger  increases 
than  when  superphosphates  were  used. 

Quite  extensive  expeiiments  a  few  years  since  were  made  by  Dr. 
K.  C  Kedzie,'^  of  the  Michigan  Agricultural  Experiment  Station,  in 
using  marl,  plaster,  and  salt  on  jack-pine  lands.  Marl  had  an  imme- 
diate and  lasting  beneficial  effect  on  the  plains  and  no  injury  resulted 
from  its  free  application  at  any  time.  Marked  benefit  resulted  from 
the  use  of  land  plaster  up  to  200  pounds  an  aciv  on  nearly  all  crops, 
but  no  benefit  was  found  with  any  crop  from  the  use  of  salt  as  a 
manure.  Si)lendi(l  results  are  also  being  imported  on  the  use  of  com- 
mercial fertilizers  by  the  Wisconsin  sulK*xi>eriment  station  located  in 
the  northern  part  of  that  State,  at  Iron  River,  on  a  very  good  quality 
of  sandy  cut-over  pine  and  jack-pine  land. 

SUMMAET    AND   STJOOESTIOHS. 

(1)  There  are  millions  of  acres  of  jack-pine  lands  in  Michigan,  Wis- 
consin, and  ^[innesota  that  can  te  made  into  profitable  farms  if 
special  care  is  taken  to  till  the  soil  properly  and  follow  a  type  of 
farminfiT  suited  to  the  localitv  and  soil. 

(2)  The  successful  farming  of  these  lands  is  based  on  the  fact  that 
clover  will  grow  on  them. 

(o)  A  type  of  farming  which  is  proving  profitable  on  these  lands 
is  the  gi'owing  of  clover  for  seed. 

(4)  The  kind  of  clover  that  grows  l^est  and  gives  the  largest  yields 
of  seed  is  the  niannnoth  varietv. 


ft 


"  FariiKTs'  HnllHin  No.  102,  entitled  *' Baniyard  Manure. 
^  Uei»ort  of  the  Michiffau  State  Board  of  Agriculture,  1889. 
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(5)  The  most  certain  way  to  succeed  with  the  clover  crop  is  to 
break  new  ground  sliallow  in  midsummer  without  burning  oven  cul- 
tivate with  a  disk  harrow,  sow  the  seed  2  inches  deep  the  following 
spring  without  a  nurse  crop,  cover  with  a  heavy  roller,  and  then  run 
over  with  a  light  spike-tooth  harrow  to  leave  the  topsoil  loose  ami 
rough. 

(0)  The  best  time  to  break  new  ground  on  the  jack-pine  2)lain>is 
during  July,  after  the  native  vegetation  has  made  its  maximiim 
growth  for  the  season.  Breaking  should  be  done  shallow — not  more 
than  about  4  inches  deep. 

(7)  The  chances  for  a  successful  clover  catch  are  greatly  increajjod 
by  making  the  fields  comparatively  narrow  east  and  west,  and  leaving 
a  good  hedge  of  native  trees  and  shrubs  along  the  west  and  north 
l^orders  of  everv  field  for  a  wind-break. 

(ft)  The  clover  <  roj)  is  greatly  benefited  on  the  jack-pine  soils  by 
light  top-dressings  of  barnyard  manure  or  of  superphosphates.  Marl 
is  also  beneficial,  and  land  plaster  up  to  200  pounds  to  the  acre. 

(9)  Jack-pine  lands  are  not  uniform  in  character.  Open  plains 
and  light  vegetation  generally  indicate  the  poorest  grade;  mixed 
vegetation,  luxuriant  on  the  gi'ound,  and  an  abundance  of  willows, 
Juneberries,  ])()})lars,  mapFes,  briers,  etc.,  indicate  better  grades.  All 
the  better  grades  of  jack-pine  lands  can  be  made  into  profitable  farms 
by  growing  ch)ver. 

(10)  Tt  requires  an  intelligent  understanding  of  the  principles  of 
farming  to  obtain  success  on  these  naturally  light  lands.  It  takes 
about  three  years'  time  to  get  the  farm  on  a  paying  basis.  The  first 
year,  at  least,  the  settlcT  must  have  enough  money  on  hand  to  carry 
him  through,  or  he  must  be  prepared  to  work  out  part  of  the  time. 

(11)  If  the  settler  will  get  his  land  into  mammoth  clover  as  soon 
as  he  can.  keep  it  in  clover  as  much  of  the  time  as  possible,  and  make 
clover  the  main  cro[)  on  his  farm  for  five  or  six  years,  he  will  buiM 
u])  a  fertile,  profitable*  farm  upon  which  he  can  carry  out  any  type  of 
fanning  suitable  to  the  region. 
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Sir:  I  hnvo  tlie  honor  to  transmit  herewith  a  manuscript  entitletl  "Sweet 
Potatoes,"  by  Mr.  W.  It.  Heattie,  Assistant  Horticulturist,  and  rtH^oimiu'nd 
that  it  he  piihlislied  as  a  Fanners'  Bulletin  to  superse^le  the  former  publK-a- 
tion  of  this  title  issued  as  Bulletin  Xo.  12t)  of  the  same  series. 

The  sweet  potato  is  now  <ai(»  of  the  most  imix)rtaut  of  our  truck  crops.  It 
has  a  wide  ranjji^  of  utility,  both  as  a  money  crop  and  for  home  consuniption. 
and  it  is  espcH'ially  adapted  to  growing  on  the  **  worn-out "  cotton  and  tobaci-" 
lands  of  the  Southern  States. 

liCsptH-t fully,  41.  T.  (Jaixoway, 

Chirf  of  Hurt  nil. 

Jlon.  Jamks  Wilson.  Sccrrtarif  of  Af/rifulinn; 
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SWEET  POTATOES 


INTRODUCTION. 

Vith  the  passing  of  each  year  the  sweet  potato  is  becoming  of 
ater  importance  as  a  commercial  truck  crop  in  the  United  States, 
ring  a  long  period  it  has  formed  one  of  the  principal  sources  of 
k1  for  the  people  of  the  Southern  States  and  of  tropical  America, 
a  commercial  truck  crop  the  sweet  i)otato  would  be  included 
ong  the  five  of  greatest  importance,  ranking  perhaps  about 
rd  in  the  list.  As  a  food  for  the  great  mass  of  the  people  living 
the  warmer  portions  of  our  country  the  use  of  this  crop  is  ex- 
ded  by  hominy  and  rice  only.  In  many  of  the  islands  of  the 
cific,  especially  in  the  Philippines,  the  sweet  potato  is  the  principal 
^etable  food  for  large  numbers  of  the  lower  classes,  at  certain 
sons  being  almost  the  only  food  available. 

rhe  sweet  potato  industry  in  this  cbuntry  is  readily  divided  into 
0  classes  of  production:  (1)  For  home  use  and  (2)  for  market, 
quantity  sufficient  for  home  use  can  be  grown  under  a  wide  range 
conditions,  while  production  on  a  commercial  scale  is  somewhat 
tricted  by  climate  and  soil  and  also  by  market  ahd  transportation 
ilities.  The  larger  eastern  markets  are  now  well  supplied,  but 
ire  are  sections  where  the  people  have  not  as  yet  become  accus- 
iied  to  the  use  of  sweet  potatoes  in  large  quantities.  The  field 
'  the  production  and  use  of  sweet  potatoes  is  very  broad,  and 
s  crop  promises  to  become  of  more  general  farm  importance, 
[n  view  of  the  constantly  increasing  interest  in  sweet  potatoes 
is  the  purpose  of  this  bulletin  to  give  simple  cultural  directions 
ering  their  production  both  for  home  use  and  for  "market,  in- 
ding  the  soil  and  its  preparation,  the  propagation  of  the  .plants, 
inting,  harvesting,  storing,  and  marketing,  together  with  the 
s  of  sweet  potatoes  for  stock  feeding  and  for  similar  purposes, 
rhe  sweet  potato  is  of  a  tropical  nature,  its  original  home  probably 
ng  the  AVest  Indies  and  Central  America.  The  true  sweet  potato, 
we  have  it  growing  in  the  United  States,  belongs  to  the  moming- 
>ry  family,  its  botanical  name  being  Ipomoea  batatas.    Through- 

324 

(3) 


Fill.  1. — Mhp  ubowlag  runuG  i(  production  of  sweet  p 
seats  the  area  adapted  to  commercial  growlDg.     ^ 

iiiaj)  wliowii  lis  figure  1,  extend  from  New 
ward  to  Texas,  and  are  found  again  in 
foriiiti.  In  tlie  Mississippi  Valley  the 
far  iiortli  as  the  southern  part  of  Iowa, 
retri'ni  ari'ind  Ijouisville,  Ky.,  is  noted 
potutnes. 

CUHATIC  COVDinONS 

The  climutic  requirements  for  the  pro 
a  commercial  scale  are  (1)  a  growing  p 
half  months  without  frost,  (2)  warm  ni 
during  the  day,  and  (3)  a  moderate  i 
period. 


"here  irrigation  is  depended  upon  for  the  supply  of  moisture,  the 
test  quantity  of  water  should  be  applied  between  the  time  the 
its  are  set  in  the  field  and  the  time  when  the  vines  practically 
r  the  ground.  If  too  much  water  is  applied  during  the  latter 
of  (he  season  the  result  may  be  an  abundant  growth  of  vine  and 
lall  yield  of  stringy  potatoes.  For  some  time  before  harvesting 
crop  the  water  should  be  withheld  altogether,  in  order  that  the 
s  may  ripen  properly. 

fie  climatic  conditions  prevailing  throughout  the  shaded  portion 
lie  map  (fig.  1)  are  well  suited  to  the  requirements  of  the  sweet 
to.  except  that  irrigation  is  necessary  in  the  western  part,  includ- 
a  portion  of  Texas. 

CHABACTER  OF  SOU  ADAPTED  TO  SWEET  POTATOES. 

ireet  potatoes  thrive  on  a  moderately  fertile  sandy  loam  which 
not  contain  an  excess  of  organic  matter.     They  are  frequently 

rn  upon  almost  pure  sand,  especially  where  the  subsoil  is  a  yel- 

clay.     Soils  containing  considerable  calcium  or  underlain  with 

stone  are  well 

)ted      to     the 

ving    of     the 

',     The    sweet 

■to     is    excep- 

al    in    that    a 

y    good    crop 
be    grown 

a  soilx  that  are 
poor  for    the 

luction  of   (he 

jrity   of   farm 

M.     Sweet  po- 

es  yield  a  fair 

)  on  the  "worii- 

'   tobacco   and 

on  lands  of  the 

th,     especially 

n    used    in    a 

tion   including      kic.    /,— a  good   wii 

e     leguminous         ^Z^^X^  '^  """^ 

)for  imieiLsing 

humus  in  the  soil.     Like  many  other  crops,  the  sweet  potato 

vea  on  newly  clcai-ed  land,  but  the  crop  should  not  be  planted 

.inuously   in   the  same  place.     With  the  sweet  potato,  as  with 

ir  crops,  rotation  is  the  keynote  of  success.  • 


()ood  drainage  ia  enentul,  tiie  bni|Fiipaald|^  l^ 

ridges  being  for  the  purpose  of       in  ugb.    IV  wu-  j 

face  soil  should  extend  to  a  de     i       d       If  ind  the  miaai  I 

should  be  of  such  a  nature  that  it      11  cany  an  exoeanve  mciiBtiiR 
without  leaching  away  the  fertil      v  a    died  to  the  land.    Toogml  | 
a  4epth  of  loose  surface  soil  or  an     Im    1  soil  hKTXng  no  sufaaoil  wiD 
produce  long,  irregular  potatoes  tie  imAeeifiable  fn-  marfceting. 

Planting  upon  land  having  a  looi  dy  aoHiaoe  ooil  anderiain  bj  ' 

a  well-drained  clay  subsoil  will  to  pmdaoa  the  typs  of  nthat 

thick,  tipindle-formed  potato  that.con  oda  the  hi^teat  i«io&  Tlua 
type  i»  illustrated  in  figure  2,  which  eiiowB  a  hill  «<nnt«inTinr  five 
marketable  potatoes.  The  depth  of  plowing  la  a  |ironunent  factor  is 
the  preparation  of  land  for  sweet  potat4  ee,  and  on  soila  of  too  gmt 
depth  before  the  subsoil  is  reached  very  shallow  plowing  dionld  be 
practiced,  leaving  the  soil  firm  beneath,  i  gainst  which  the  roots  most 
force  tlieir  way.  If  the  surface  soil  is  oi  insufficient  depth,  it  should 
be  gradually  increased  by  plowing  a  little  deejker  each  year  or  by  sub- 
soiling  in  the  furn)w  IWiind  the  regular  turning  plow. 

FEBTHIZEaS  POS  SWZBT  POTATOES. 

As  already  noted,  the  sweet  potato  will  thrive  on  soila  that  are  ooIt 
moilorutely  fertile.  The  root  portion  of  the  plant  is  the  part  haviiijC 
the  greatest  value,  though  the  foliage  and  vines  have  sune  value  is 
fuud  toy  certain  kinds  of  stock.  It  has  been  foond  that  an  escesare 
amoniit  of  organic  matter  in  the  soil  will  frequently  produce  in 
iibiindiint  growth  of  vines  at  the  expense  of  the  roDt&  It  has  also 
l>een  noted  that  the  potatoes  will  be  small  and  the  yield  nnaatisfadofr 
on  soils  that  do  not  contain  sufficient  organic  matter  to  prodnce  a  fttr 
gi-«\vth  of  vine. 

USE  OF  STABI.B  KAVmUL 

Tlie  use  of  stable  manure  as  a  fertilizer  for  swert  potatoes  is  recom- 
inenili'd  on  lands  that  are  <leficient  in  organic  matter.    Heavy  ip- 
pliciitions  of  fresh  manure  shortly  before  planting  the  land  to  sweet 
potatoes  will  stimulate  nut  only  the  growth  of  weeds  but  also  of  tbe 
vines  at  the  expense  of  the  roots.     Well-rotted  stable  mantlie  may  be 
used  at  the  rate  of  10  to  1 't  cartloads  to  the  acre,  q)read  broadcut  or 
Iteneath  the  ridges  and  harrowed  into  the  soil,  but  it  is  always  well  to 
"Pply  tlie  manure  with  the  crop  grown  the 
method  the  nianmv  will  become  thorough 
soil  and  become  somewhat  reduced  befor 
planted  upon  the  land. 

Stable  manure  will  l>e  found  most  benefit 
on  the  more  fertile  soils  its  use  should  be  i 
of  application  carefully  studied.     In  Btmie 


natter  in  the  soil  is  insufficient  all  kinds  of  vegetable  matter,  includ- 
ng  manure,  pine  needles,  corn  fodder,  straw,  and  stubble,  are  turned 
into  the  land  to  bring  up  the  fertility.  The  sweet  potato  vines  will 
go  a  little  way  toward  keeping  up  the  organic  matter  in  the  soil,  but 
liave  a  souring  tendency  and'should  be  accompanied  with  a  moderate 
ipplication  of  lime  or  plaster. 

Leguminous  plants  grown  as  cover  crops  or  in  the  rotation  will 
5erve  to  keep  up  the  organic  matter  in  the  soil  the  same  as  stable 
manure.  Sweet  potato  growers  are  coming  to  realize  the  value  of 
L'rimson  clover  for  use  in  the  rotation  in  which  sweet  potatoes  are 
orrown.  If  the  land  is  planted  to  corn,  crimson  clover  may  be  sown 
in  the  alleys  at  the  time  the  corn  receives  its  final  cultivation.  This 
svill  provide  a  covering  for  the  land  during  the  winter,  and  as  the 
.Tinison  clover  starts  into  growth  quite  early  in  the  spring  a  heavy 
?rop  is  produced  by  the  time  it  is  necessary  to  plow  the  land  for 
<weet  potatoes.  In  order  to  secure  the  best  results  the  crimson  clover 
should  be  turned  under  not  later  than  tlie  appearance  of  the  first 
>loonis;  if  allowed  to  remain  longer  the  stems  become  tough  and  do 
lot  decay  (juickly  enough  to  be  of  benefit  to  the  sweet  potato  crop 
vhich  follows. 

USE  OF  COMMERCIAL  FEBTILIZEBS. 

The  sweet  potato  is  one  of  the  few  of  our  crops  that  thrive  equally 
IS  well  (or  better)  upon  commercial  fertilizers  as  upon  stable  manure. 
[V  fertilizer  for  use  on  the  majority  of  sweet  potato  lands  should  con- 
tain 3  to  6  per  cent  of  nitrogen,  G  or  7  per  cent  of  phosphoric  acid, 
md  8  to  10  per  cent  of  potash.  Every  grower  should  make  a  study 
>f  the  requirements  of  his  soil  and  apply  the  fertilizer  that  will  give 
:he  best  results.  Many  growers  purchase  the  ingredients  and  mix 
:heir  own  special  fertilizers,  or  use  a  standard  fertilizer  as  a  baae  and 
increase  the  percentage  of  certain  elements  by  adding  high-grade 
elementary  ingredients.  Some  soils  require  that  certain  elements 
should  be  in  a  more  available  form  than  others;  in  the  case  of  nitro- 
gen it  is  often  desirable  to  have  a  portion  of  that  contained  in  the 
fertilizer  (|uickly  available  and  the  remainder  more  slowly  in  order 
:o  feed  the  plants  throughout  the  season. 

A  mixture  adapted  to  the  gi-owing  of  sweet  iX)tatoes  on  most  soils 
nay  be  made  by  combining  the  following: 

200  pounds  of  hijjh-grrade  sulphate  of  ammonia,  25  per  eeut  pure. 
200  pounds  of  dried  blood,  or  300  poumls  of  flsh  scrap. 
1,2(H)  iM)unds  of  acid  phosi>liate,  11  iK»r  cent  pure. 
4<K)  {Kunids  of  hi^li-^radtt  muriate  of  i)0tash,  50  \yeT  cent  pure. 

This  mixture  contains  approximately  4.25  per  cent  of  nitrogen,  6.6 
3er  cent  of  phosj)horic  acid,  and  10  per  cent  of  potash.  Nitrogen  in 
iwo  forms  is  present,  the  dried  blood  being  quickly  available  and 
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splphste  of  ammoniR  mote  i        j^ 
aeason  when  the  potatoes  are  for    ii 

Experience  has  demonstra     1 1 
of  potash  in  the  fertilizers  i        1  :  pocttMa     In  mqierifflMiti 

with  fertilizers  for  this  crop  an  in         xl  jrield  of  from  40  to  iu    | 
per  cent  has  been  noted  on  plots  I  (bontl  ftpplieatian  of  potidi    I 

had  been  made  in  comparism  w  p  to  whidi  no  ftartilinr  wn 
applied.  In  most  cases  the  big  y.  la  aeeiiwid  ^rbsre  a  oomidete, 
or  balanced,  fertilizer  is  i       . 

QUAHTITT  ATO  TZKB  OF  AFFLTZHQ  (WBMTr.>Ti  VMBKXSlim. 

The~quantity~of  fertilizer  that  may  be  profltoUy  applied  will  be 
governed  entirely  by  local  conditions.    Many  grOwen  do  not  depmd 


ii)ioii  roinmercial  fertilizers,  but  merely  appi] 
to  eiicii  HCFD  ns  11  supplement  to  tlie  organic 
tility  of  the  soil.  Others  apply  from  800  to 
to  the  condition  of  the  soil,  while  a  few  grow 
The  frcneral  rule  is  to  apply  the  fertilizer  in 
is  to  lit'  ffTown,  but  where  liirge  quantities  ai 
tribute^  at  least  ten  days  before  planting 
poratcd  with  tlie  soil.  An  application  of  1,0 
fertilizer  placed  in  the  row  at  planting  time  1 
seriously  or  kill  the  plants.  Hand  and  one- 
lar  to  that  shown  in  figure  3,  which  merely 


row,  are  in  use.  Others  are  designed  to  scatter  the  fertilizer  and 
work  it  into  the  soil,  and  tools  that  mark  the  land,  sow  the  fertilizer, 
iind  throw  up  the  ridges  at  one  operation  can  be  obtained.  For  the 
best  results  the  fertilizer  should  be  applied  at  least  ten  daj's  before 
planting,  or  a  portion  of  the  fertilizer  may  be  applied  a  month  or 
more  in  advance  and  the  remainder  at  the  time  of  preparing  the  land 
for  planting. 

USE  OF  HABDWOOD  ASHES  AS  A  FEBTILIZEB. 

Hardwood  ashes  are  desirable  for  use  on  sweet  potato  land  and 
may  be  applied  at  the  rate  of  from  1,200  to  2,000  pounds  to  the  acre. 
Th^^fcilue  of  wood  ashes  depends  upon  how  much  they  have  become 
leached,  but  hardwood  ashes  should  contain  from  0  to  8  per  cent  of 
available  potash.     Wood  ashes  also  contain  considerable  lime. 

USE  OF  LIME  ON  SWEET  POTATO  LAND. 

Where  large  quantities  of  any  gi*een  crop  are  plowed  into  the  soil 
there  is  a  tendency  to  sourness,  and  occasional  applications  of  from 
1  to  2  tons  of  lime  to  the  acre  are  beneficial.  The  presence  of  an 
abundance  of  lime  in  soils  devoted  to  the  growing  of  sweet  potatoes 
hastens  the  nuiturity  of  the  crop  and  increases  the  yield.  On  poor 
soils  the  lime  and  potash  work  together  to  produce  potatoes  of  uni- 
form size  and  shape,  but  on  rich  or  alluvial  soils  the  tendency  is 
toward  the  production  of  over-large  and  irregular  roots.  The  lime 
should  be  applied  the  previous  season,  or  at  least  the  autumn  before 
planting  the  land  to  sweet  potatoes. 

PROPAGATION  OF  PLANTS. 

The  more  connnon  varieties  of  the  sweet  potato  have  for  a  great 
many  years  been  pi()j)agate(l  by  cuttings,  or  sets,  taken  either  from 
the  potatoes  themselves  or  from  growing  vines,  and  as  a  result  the 
plants  have  ceased  to  flower  and  produce  seed.  The  greater  portion 
of  the  commercial  ciop  is  grown  from  sets,  or  '*  draws,"  produced 
by  sprouting  uiedinni-sized  potatoes  in  a  warm  bed  of  soil.  In  the 
Southern  States  the  seed  potatoes  are  frequently  cut  into  pieces  in 
the  same  manner  as  Irish  potatoes  and  planted  in  the  row  w^here 
they  are  to  mature.  Where  several  plants  appear  in  one  hill  they 
are  thinned,  and  those  removed  are  used  for  planting  other  land. 
In  the  South  Atlantic  and  (lulf  Coast  States  the  sweet  potato  is 
fre(iuently  i)ropagated  by  nuiking  vine  cuttings.  A  comparatively 
small  bed  of  seed  potatoes  is  planted  quite  early  and  the  sets  so 
produced  are  used  to  plant  a  small  patch  from  which  vine  cuttings 
are  taken  later  by  the  cartload  for  planting  large  fields.  In  the 
southern  i)arts  of  Florida  and  Texas  and  on  the  South  Sea  Islands 
the  potatoes  may  remain  in  the  soil  from  year  to  year,  being  dug 
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only  ji>  r(M|iiir(Ml  for  use.  tlioso  n»inainin<^  over  j>rc)diu'iii<ir  tlie  sets  f«'i 
tlh"  folloNviii*::  M*a>on's  j)laiiliii«i:. 

WliiTc  only  a  >niall  area  of  sw(»(*t  potat(KN  i-;  to  l>e  f^rowii  forhoiin' 
MM',  the  n('(t's>ai'y  plants  can  <rcMierally  be  secured  from  .sonic  one  wlm 
makes  a  husine^s  of  irrowin*!:  them.  If  an  acre  or  more  is  to  lie  pkntcil 
It  will  in  mo^t  eases  he  more  eeonomical  to  prepare  a  bed  and  gn)v. 
the  plants.  The  method  of  startin«i:  the  phmts  will  depend  upon  tin* 
Inrality  an<l  the  a<-rea^e  to  be  planted,  the  essentials  being  a  bed  of 
warm  eai'th  and  a  eov<'rinir  to  i)rote(!t  the  young"  plants  during  the 
early  «-pi'in<rtime. 

SELECTION   OF   SEED. 

4 

The  (jii'e  of  the  seed  potatoes  durin<j;  the  winter  is  discussed  latrr 
undei-  the  head  of  stoi'a<rc  of  sweet  potatoes. 

The  j)niatoes  that  are  to  sc^rve  as  seed  from  which  to  grow  tli*' 
plants  r<»r  the  next  s(»asonV  crop  shouhl  alwa3's  lx»  selected  at  the  tiiiJ«' 
of  di^iirinix  an<l  h()n>inir  tln'  croj).  For  seed  purposes  it  is  the  ciistoin 
to  M'lcrt  tin*  mcilium  or  under-sizcMl  ]>otatcx»s,  such  as  are  too  small  for 
marki'tinir.  Tho>e  potatoes  that  will  pass  through  a  :2-inch  rinif  <>r 
can  1m'  ('ircle«l  by  the  thumb  and  iirst  fin<rer  of  a  man  having  a  haiul 
ot*  aM'iaire  >i/.e  are  ummI  for  >ee(l  i)nrpos(»s. 

The  -('(mI  jK)ial()e>  should  be  unifoiMii  in  size  and  of  the  shapo  «1('- 
>ir«'<l  ill  ih<'  followiuir  year's  cro[).  The  s(*ed  should  be  free  from  cul.-. 
brui-r^^.  decMN.  oi"  di-ea>e  of  anv  kin<l.  Throuirhout  the  handlinir'>t 
thr  ~imm|  potatoes  thev  >hould  not  HMvive  any  treatment  tliat  woiiM 
l»renk  riiii-.  'i'ln'  MM«d  -hould  always  be  handled  and  kept  se])ar:)!(' 
from  lin"  I'-'iiuhu"  ci'oj). 

TIm'  oruMH'i-  till*  M'ed  is  handled  the  irreater  the  dauirer  of  derav. 
and  ii  -honhl  not  bi-  -orted  ovi'r  until  (»V(»ry thing  is  ready  for  beddini:- 

The  best  -eeil  i-  lii'own  fi'om  cutlini^s  taken  from  the  regular  i)l:iiii"^ 
a  Tier  ihi'v  liMN*'  beiruii  to  form  vine-;.  These  cuttings  [)roduce  lariT'' 
uimiiIk  r>>  of  nirdium  oi*  -mall--i/ed  potatoes  that  are  free  from  (ii>- 
"M-i-  :nid  Mflapii'd   for  use  a^  M'ed  the  following  year. 

MANURE-HEATED   BEDS. 

Till-  "Tdinary  hoilM-d  i>  now  in  too  common  use  to  require  a  lengthy 
di'-i-ripiinn  and  a-  fon-lruct«'d  l^y  many  of  the*  sweet  potato  growfi'^ 
of  {ii.-  t-a-t.  Ill  -hoi'r  of  \'iri:inia  it  con>ists  of  one  or  nu)re  louflf.  luu'- 
r«i\\   Im-.U    iniilar  lo  llio-e  -hown  in  tigurt*  I. 

Tin-  iioiImmi-  ill''  i:«'in'rally  located  where  they  will  have  i)roteclioii 
on  ilii'  iiorili  l»\  a  pic<M»  of  pin*'  woods,  a  hill,  or  buildings,  and  wheiv 
ni»  iiaiiiial  pioircijon  i<  available  a  wind-break  consisting  of  ]>in<' 
l>oi|Mii-  or  rorn  foddc?-  i>  u>ually  erected.  In  pre])aring  the  hotbed. 
>  to  ]•_'  inclie-  of  fresh  horM'  manui'c  art*  first  trampled  into  the  ImU- 
tom  of  \\u'  cxca Nation,  and  a>  soon  a^^  this  has  In^gun  to  heat  3  ur  4 


inches  of  sandy  loam  are  spread  evenly  over  the  manure.    The  sash 
or  other  covering  is  then  put  on  and  the  -bed  allowed  to  stand  until 


eaHll)'  placed  upon  the  bed 

DOtlh  and  wPHt  of  (he  plnnt  bcdn. 

the  temperature  of  the  nianiii'e  falls  to  about  80°  or  86°  F.  before  the 
seed  potatoes  are  put  in. 

KILN  OB  FIBE  HEATED  BEDS. 

^Miere  large  luinibcrs  of  plants  are  required  and  there  is  difficulty 
in  procuring  good  uiatinrc  for  hotbed  purposes,  a  large  bed  may  hfi 
constructed  with  arrangements  for  supplying  the  heat  by  meana  of  a 
brifk  furnace  or  a 
stove.     An  idea  of 
the  general  plan  of 
a  bed  of  this  kind 
can  be  most  easily 
gained    by   refer- 
ence to  figure  T). 

The   side    walls 
should  be  of  stone, 
concrete,  or   brick, 
and     a    floor    of    *' 
boards    upon    tim- 
ber supports  is  essential.     From  4  to  6  inches  of  fine  soil  are  placed 
upon  the  floor  Iwfore  bedding  the  potatoes,  and  a  covering  of  about 
3  inches  of  sifted  soil  or  leaf  mold  is  then  added.    The  fumaoutf 
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should  bo  ^Jo  wdiKtnictcfl  that  it  may  ho.  fired  from  the  oiitpr  end 
(ir  just,  iiisidc  a  (i<«ir  opcniiif;  into  the  spac-e  lieiieath  the  Iwil  Tli'' 
hrick  fiirnacc  c-xti'iids  ii  few  feet  only  and  connects  witli  oiii'  nr 
inure  0-inch  eliinmoy  (iles  whidi  carry  the  smoke  toward  the  n-at 
for  a  distance  of  li.",  oi-  :iO  feel  and  discharge  it  into  the  oj^n  spaw 
iM'neiilh  llie  flimi-.  At  llie  opjxisite  end  from  the  fnriiace  a  wooden 
chimney  eolleels  the  jnises  and  caiTies  them  to  the  open  air.  Oivijig 
lo  the  nioiMme  altsorlx'd  from  the  soil  by  the  flooriiij!:,  then>  is  verv 
small  diuijrer  from  (in-.  Iml  if  wood  is  nsed  for  fuel  it  may  Ix'  weilto 
place  a  screen  of  wire  over  the  openings  of  the  tiies  in  onler  to  |in'- 
vent  the  jjassajre  of  s[iiirks. 

In  urdi'ilo  secure  a  unifoiin  teni|H'raliire  under  all  parts  of  the  lull. 
it  may  Im'  desirable  to  cover  Ihe  fiuiiaee  and  horizontal  chimney  liU'^ 
with  earth  anil  to  so  coiistniet  the  IkhI  that  there  will  be  a  gradual 
rise  of  the  Ih«»r  toward  tlie  chinuiey  end. 

PIPE-HEATED  BEDS. 

Where  a  steain  <ir  imt  water  iHiiler  is  in  use  for  gi'CPnhouse  or  resi- 
lience hcatinjr.  a  vcit  satisfactory  plant  lK>d  can  he  constructed  hy 
burying'  foui'  or  live  lilies  of  pipes  in  the  soil  beneath  the  l)cd  ami 
siiii|)iyin,ir  llie  licat  fi'oni  the  boiler.  This  has  \ieon  found  to  Ih'  an 
idedl  iiielliod,  ii>  Ihi'  lilies  of  |)i[ies  ran  be  controlled  by  valves  and  tlu' 
temjierature  of  the  soil  in  the  lied  kept  at  the  desired  point.  If  Imt 
water  heat  is  ii-ed  the  i)i|ics  shonld  In-  laid  with  the  soil  in  direct  n.ii- 
tact  with  them,  hiu  for  steam  the  |>ipes  should  be  siimiunded  witli 

3-inch  or  4-ineh  tili'.'^ 
to  prevent  Um  rapiil 
pas.sag(>  of  the  liejit 
-  and  the  conse<|ueiit 
buniing  of  tin-  soil- 
The  piix's  shonld  I)"' 
placed  10  or  lii 
inches  Im'Iow  the  but- 
torn  of  the  special 
ii"  '■■-    ii.,~s  111.11  <'i  |.ir[-tu':iirii  piiiiii  i"ii.    A.  miiurui     soil  in  the  In'd.  inni 

."■"(!.■,','■  n'.','.M  '' '  '"  ~"""'  '"'"  ~  ■  '  ■  ''""'  """'■    '""'"     '■*  '"  1''  ''"'hes  U'low 

the  line  of  the  sivd 
|iiihiio.-.  If  tlie  |jipes  are  laid  1><  inches  apart  an  even  distribution 
ol'  heal  will  !»■  >ennvd.  l\>y  hot  water  healiufr.  2-inch  pipes  i-hould 
lie  eiiipliiyed.  lull  I  ]-iiich  pi]>es  will  be  hir^ri"  enough  for  steam,  pni- 
vidi'd  ilx'  \hv'>  are  not  more  than  liO  feel  in  length.  The  lines  of  pipe 
.-hoiild  lie-  carel'iilly  •iv:u\i-<\  iind  have  a  uniform  fall  toward  the  re- 
turn end;  ill  {-.M-i.  the  ride-  governing  giwnhousi'  heating  apply  to 
(he  ]ii|iiiig  of  beds  nf  tlii^;  kincl.  \  general  idea  of  the  construotion 
of  a   |ii|ie-licated  bed   may  be  gained  from  the  cross  section  shown 
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'  COVEBIKGS  FOB  PLAKT  BEDS. 

[     Throughout  the  Gulf  Coast  and  South  Atlantic  States  it  may  not 

ibe  necessary  to  provide  a  cover  to  retain  heat  or  protect  the  plants 

I  from  cold,  but  farther  north  some  form  of  cover  should  be  provided. 

( In  the  northern  part  of  the  sweet  potato  district  glazed  hotbed  sash, 

f  each  about  3  by  6  feet  in  size,  are  most  commonly  used.  In  wanner  sec- 

'  tions  a  covering  of  light  canvas  or  heavy  muslin  will  be  sufficient  for 

'  the  protection  of  the  plant  l>ed. "  AMiere  sash  are  used  they  should 

always  slope  to  the  south,  in  order  to  admit  the  greatest  amount  of 

light.     A  canvas  or  muslin  cover  should  be  supported  either  upon 

laths  or  wires  in  such  manner  that  wAter  will  drain  off  and  not  form 

puddles  and  drip  upon  the  bed.    Provision  should  also  be  made  for 

rolling  up  the  canvas  on  bright  days  to  admit  sunlight  and  secure 

ventilation. 

Toward  the  end  of  the  time  that  the  plants  are  to  remain  in  the 
plant  bed  the  amount  of  ventilation  should  be  increased  by  leaving 
the  cover  off  a  greater  portion  of  the  time,  in  order  to  harden  the 
plants  to  outdoor  conditions.  After  a  time  the  covering  may  be  left  off 
all  the  time,  but  it  should  he  kept  where  it  can  be  put  on  quickly  in  case 
of  a  late  spring  frost.  No  matter  how  well  the  sweet  potato  plants 
are  accustomed  to  open-air  conditions  they  will  be  injured  by  the 
slightest  frosting.  The  covering  for  the  plant  bed  will  last  many 
years  if  stored  in  a  dry  place  during  the  period  that  it  is  not  in  use. 
A  roof  of  boards  or  paper  will  serve  as  a  covering  for  the  plant  bod, 
but  these  materials  are  not  so  easily  handled  as  are  the  sash  or  canvas. 
Where  no  regular  covering  material  is  available  its  place  may  be  taken 
by  a  layer  of  fine  straw  or  grass  spread  evenly  over  the  surface  of 
the  bed. 

Some  growers  follow  the  practice  of  spreading  about  3  inches  of 
fine,  fresh  horse  manure  over  the  bed  as  soon  as  the  sweet  potatoes  are 
bedded;  this  serves  both  as  a  covering  and  to  retain  the  moisture. 
WTien  the  sprouts  begin  to  api)ear,  a  portion  of  the  manure  must  be 
removed  to  prevent  the  plants  from  becoming  too  long  and  slender. 

BEDDING  THE  SEED. 

In  the  wanner  portions  of  the  sweet -potato-growing  district  the 
seed  should  be  bedded  when  danger  of  frost  has  passed.  In  the 
northern  portion  of  tlic  area  the  seed  should  be  placed  in  the  hotbed 
from  the  20th  of  March  to  the  10th  of  April,  after  the  temperature 
of  the  bed  has  fallen  to  80°  or  85®  F.  and  become  regular. 

If  possible,  select  a  warm,  sunny  day  for  this  work,  in  order  that  the 
seed  potatoes  and  the  bed  may  not  become  chilled.  The  soil  to  be 
used  for  covering  the  potatoes  should  be  sifted  beforehand  and  placed 
in  piles  in  the  bed,  where  it  will  have  become  warm  and  in  good  con- 
dition for  use.    Leaf  mold  is  perhaps  the  best  material  with 
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to  cover  the  potatoi»s,  but  where  this  can  not  be  obtained  a  fine,  rich, 
sandy  loam  is  the  Ix^st  substitute. 

Before  phicing  the  seed  in  the  bed,  an  inch  or  more  of  the  finely 
sifted  covering  material  should  be  spread  evenly  over  the  surface  of 
the  regular  soil  in  the  bed.  The  potatoes  are  spread  upon  this  bed. 
each  one  being  placed  by  hand  so  that  they  will  not  toucli,  and  about 
one-half  of  the  bed  surface  is  covered.  If  extra  large  potatoes 
are  employed  for  s(»ed  they  may  be  split  lengthwise  and  placed  with 
the  cut  side  down  in  the  bed.  When  the  potatoes  are  in  place,  cover 
them  to  a  depth  of  about  8  inches,  water  by  using  a  sprinkling  can. 
and  then  watch  the  temperature  of  the  bed  carefully  until  the  potatoes 
have  formed  an  abundance  of  sprouts. 

TEMPERATURE   OF   THE  PLANT  BED. 


As  noted  above,  the  temperature  of  the  plant  bed  should  be  about 
80 '  or  85-  F.  at  the  time  the  seed  is  bedded,  and  should  gradually 
fall  until  it  remains  stationary  at  58°  or  (>0°  F.  at  the  end  of  six  weeks, 
or  before  j)lanting-out  time.  A  thermometer  should  be  kept  plunged 
in  the  soil  of  the  bed  and  the  temi)erature  noted  every  day  for  the  first 
ten  days  or  two  weeks.  If  the  manure  hotbed  is  not  located  in  a  well- 
drained  situation  there  is  danger  of  soil  water  getting  in  with  the 
nianui'c  and  either  destroying  the  heat  altogether  or  starting  a  second 
fermentation  which  will  cause  the  temperature  to  run  too  high  and 
injure  the  potatoes.  The  air  temperature  beneath  the  sash  or  other 
covering  >houl(l  run  Ix'tween  (K)"^  and  80°  F.,  and  during  bright  days 
it  mu>t  l)e  controlled  by  ventilation.  As  the  time  for  planting  in  the 
field  or  garden  draws  near,  the  plants  should  be  given  more  exposure 
to  iiardcn  them  to  outdoor  condititms. 

MOISTURE   REQUIREMENTS   OF   THE  PLANT  BED. 

The  amount  of  water  recjuinnl  by  the  plant  bed  will  depend  some- 
what uj)on  the  method  of  heating  employed.    With  a  steam-heated  or 
furnace-heated  bed  more  watering  will  be  necessary  than  if  the  ordi- 
nary manure  hotbed  is  used.    Tlie  watering  given  when  the  potatoes 
are  lu'ddecl   will  <renei'allv  l)e  sullicient  to  last  for  several  davs,  but 
aftei-  the  phmts  begin  to  foi*m  leaves  and  the  cover  is  left  oif  durin<r 
the  gieater  part  of  the  (hiy,  watering  will  be  necessary  every  day. 
I1u'  water  >h()uhl  never  be  j)()ured  on  in  a  solid  stream,  but  by  mean^ 
of  a  si)rinkling  can  or  a  rose,  or  nozzle,  on  the  end  of  a  hose.    AVhere 
very  large  ])lant  beds  are  emi)loved  it  will  be  necessary  to  keep  some 
one  in  ahnost  constant  attenihuice  to  care  for  the  watering,  heating. 
and  vent ihit ion.     The  success  of  the  crop  depends  largely  upon  the 
chaiacter  of  tlie  plants,  and  [)roj)er  management  of  the  plant  bed  is 
essential  to  the  production  of  the  right  kind  of  plants. 

31i4 


"  DRAWING  '■   THE  SETS. 

As  II  p^iKTiil  nil«  Kwcct  potato  plants  nre  set  ill  tho  ficlil  .shortly 
uftor  ii  mill.  In  order  to  avoid  delay  in  planting,  tlw  Imnds  should 
liepin  to  }i('t  oul  tlic  sets  its  soon  us  the  rain  coasps  falling  and  place 
llicni  in  crates  oi'  baskets  ready  for  tranHjwrtation  to  the  field.  The 
sets  an-  not  all  produced  at  onco,  and  only  those  that  have  formed 
jrood  roots  are  "  drawn,"  (he  others  l)ein<i;  left  until  later.  In  ■•  draw- 
in;;"  the  sets  the  seed  potato  is  held  down  with  one  hand  while  tlie 
pliiiits  are  removed  with  the  thumb  and  finger  of  the  otlier  hand. 
It  often  hai)peiis  that  five  or  six  plants  will  cling  together  at  the 
i)iise.  and  these  shoidd  lie  separated  in  order  to  avoid  loss  of  time  in 
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the  field,  ^^'lll'r^■  plrints  !iie  lo  Ijc  sel  with  a  transplanting  niaehine 
it  is  es,<eiitLa]  tlial  they  shoiiUI  he  in  the  he.st  pi>ssilile  shape  in  order 
Unit  they  may  I.,-  jjan'dled  rapidly  l.y  ilie  hoys  who  feed  tlie  plants 
into  the  maeJiine.  'I'he  i'ikiIs  should  all  be  ke|>t  in  one  diivction,  and 
if  llie  tojis  are  Imig  or  irregidar  they  may  be  (rimmed  olF  even  bv 
means  of  a  linife. 

While  ■■  drawing"  the  sets  it  is  a  good  plan  to  have  at  hand  a  large 
pail  or  a  tub  t'oiitaiiiing  water  In  whifh  (here  has  i)ei.'n  added  a  cpian- 
tity  of  i-lay  am!  i-ow  niamire  which  has  U'eii  slirrod  until  it  forms  a 
(hin  slime.  .\-  the  planls  are  pidled  from  the  bed  they  are  taken 
in  small  bunches  and   Iheir  roots  dipi>ed  into  this  nii.xtnre.     This 
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process,  terinod  ''  ijuddlin^,"  covei-s  (he  roots  with  a  coating  which 
not  only  prevents  their  l>ec'oniing  dry  in  handlings  but  insures  a  diivct 
contact  witli  the  soil  when  they  are  planted  in  the  fiehl  or  garden. 
Figure  7  shows  four  sets  that  are  at  slightly  different  stages  of 
growth ;  those  on  the  right  are  in  prime  condition  for  plantiiio:. 
After  removing  the  sets  that  are  ready,  the  bed  should  be  watered 
to  settle  the  soil  where  it  has  become  disturbed  and  then  left  for  the 
younger  plants  to  develo]). 

PACKING  PLANTS  FOB  SHIPMENT. 

Tn  ])rei)aring  sweet  potato  plants  for  shipment  or  for  sale,  they 
are  "  drawn  "  from  the  bed  and  tied  in  bunches  of  100  each  with  soft 
string.  Sweet  potato  plants  will  not  w^ithstand  excessive  moisture 
and  should  always  be  packed  while  the  tops  are  dry.  A  little  damp 
moss  or  i)aper  may  be  placed  in  the  crate  or  basket  and  the  roots 
bedded  in  it,  but  the  tops  should  remain  dry  and  have  free  ventila- 
tion. If  the  roots  of  sweet  potato  plants  are  carefully  puddled  with- 
out the  mixture  coming  in  contact  with  the  tops,  they  will  keep  in 
ffood  condition  for  a  week  or  ten  davs. 

PREPARATION  OF  LAND  FOR  SWEET  POTATOES. 

The  character  of  soil  devottnl  to  sweet  potato  culture  is  generally 
quite  easy  to  prej)are.  In  prej)aring  land  for  planting  to  sweet 
potatoes  the  plowing  and  fitting  are  practically  the  same  as  for  corn. 
It  should  be  l>orne  in  mind,  however,  that  the  work  necessary  for 
thorough  pre])aration  will  be  well  repaid  by  the  increascnl  ease  in 
handling  the  crop  later.  It  is  always  desirable  that  a  crop  like 
sw(M't  potatcM's  l)e  grown  as  a  ])art  of  the  regular  farm  rotation.  In 
tlie  nortli<4'n  portion  of  the  sweet -i)()t at o-growing  aiva  the  ci'op  will 
occuj)y  the  laud  the  entire  growing  season,  and  a  three  or  four  year 
rotation  should  be  j)ractice(l.  Where  the  climate  will  permit,  a  crop 
of  (»5irly  snaj^  beans,  peas,  or  cabbage  may  precede  the  sweet  potatoes, 
but  in  juiy  ca<(*  the  land  should  not  be  planted  to  sweet  potatoes 
oftener  than  once  everv  three  vears.  A  good  rotation  is  to  devote  the 
land  to  corn  (»ne  yc^ir,  sowing  crimson  clover  in  the  alleys  between  the 
rows  Ml  the  time  the  corn  i^  given  the  last  cultivation.  During  the 
following  sj)ring  the  crimson  clover  should  be  turned  under  and 
sweet  i)otato(»>  plaiitcMl:  tluMi  in  th(»  autunm,  after  the  potatoes  are 
harve>te(l,  the  land  uiav  be  plowed,  litted,  and  sown  to  rve  or  winter 
oats  with  plenty  of  grass  seed.  In  this  way  a  crop  of  grain  may  be 
obtained  during  the  time*  that  the  grass  is  becoming  established.. 
Allow  the  land  to  remain  in  grass  one  or  two  years  and  then  repeat 
the  rotation.  AVIkm'c  corn  is  followed  by  sweet  potatoes  in  the  rota- 
tion, stable  manure  should  Im'  ai)plied  while  fitting  the  land  f or  tlie 
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com,  and  commercial  fertilizers  should  be  applied  with  the  sweet 
potato  crop. 

As  previously  mentioned,  the  depth  of  plowing  has  considerable 
influence  upon  the  character  of  the  product.  The  usual  depth  of 
plowing  in  preparing  land  for  corn  will  prove  satisfactory  for  sweet 
lx)tatoes.  The  fact  that  sweet  potatoes  are  not  planted  ih  the  field 
until  quite  late  in  the  spring  makes  it  possible  for  the  grower  to  se- 
lect a  time  when  conditions  are  favorable  for  the  preparation  of  the 
land.  Plowing  may  be  deferred  until  the  soil  has  become  sufficiently 
dry  to  break  up  fine  and  mellow.  It  is  important  that  the  land 
should  be  harrowed  within  a  few  hours  after  plowing;  further 
fitting  may  be  deferred  until  later,  and  if  the  soil  is  inclined  to  be 
lumpy  the  work  of  pulverizing  may  best  be  done  shortly  after  a 
shower  and  while  the  lumps  are  mellow.  When  the  primajy  work 
of  preparation  is  finished,  the  soil  should  be  mellow  to  a  depth  of  6 
or  7  inches  and  the  surface  smooth  and  even.  Subsequent  handling 
of  the  soil  preparatory  to  planting  will  depend  upon  whether  ridge 
or  lev^el  culture  is  to  be  followed. 

APPLICATION  OF  FEBTILIZEBS. 

For  the  general  good  of  the  land  commercial  fertilizers  should  be 
applied  broadcast,  but  the  majority  of  farmers  feel  that  they  can  not 
afford  to  do  this  and  that  the  quantity  that  they  are  able  to  apply 
will  give  greater  returns  when  placed  in  the  row.  This  is  a  matter 
for  the  decision  of  each  grower  and  will  depend  greatly  upon  the 
capacity  of  the  soil  under  consideration  for  retaining  fertilizers  from 
year  to  year. 

PBEPAKATION  FOB  PLANTINO. 

After  plowing  and  fitting  the  land  it  is  generally  allowed  to  lie 
several  days  before  being  put  in  shape  for  planting.  If  level  culture 
is  to  be  practiced,  the  only  thing  necessary  will  be  to  run  the  harrow 
over  the  soil  once  and  then  mark  in  both  directions  at  the  desired  dis- 
tances for  planting.  The  marking  is  generally  done  with  either  a 
one-horse  plow,  a  flat-soled  marker,  or  a  disk  marker.  The  disk 
marker  is  well  adapted  to  this  work,  as  it  throws  up  a  slight  ridge 
which  furnishes  fresh  earth  in  which  to  plant.  Some  growers  who 
practice  level  culture  mark  the  ground  with  a  small  one-horse  plow 
and  throw  up  a  slight  ridge  upon  which  to  plant;  behind  the  plow  a 
roller  is  used  to  compress  this  ridge  to  a  low,  flat  elevation. 

^Vhere  the  more  universal  ridge  method  of  planting  is  employed 
the  soil  is  thrown  up  by  means  of  a  turning  plow. or  a  disk  machine. 
The  ridges  should  be  made  at  least  one  week  before  planting,  in  order 
that  the  soil  may  become  settled  and  compact.    The  majority  of 
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rj«;.  s.      Kullt-r  for  inarklnj:  <listaii<fs  to  plant. 


sweot-potato  ^n)W(»rs  make  the  riclgos  whenever  the  land  is  in  jrood 

condition  to  work  and  then  either  roll  or  drag  the  tops  just  ahead 

of  the  planters.  By 
using  a  roller  simi- 
lar to  that  shown  in 
figure  8  the  ri(lg^> 
at  one  oi:)eration  ran 
be  rolled  andmarkeni 
the  proper  distaii<t> 
for  plantin<r-  A 
drag     suitable    for 

snjoothin*^  the  top>  of  the  ridges  ean  be  easily  constructed  by  eleating 

lo<rether  three  i)ieees  of  'J  by  4  inch  scantling. 

SETTING  THE  PLANTS. 

The  sHcce«^>  of  ihe  crop  dcjuMids  lar<rely  upon  the  way  in  which  the 
j)lants  slail  after  b('iii<r  removed  from  the  lx»d  and  set  in  the  fielder 
irarden.  Piiictical  *rro\vers  always  phui  to  set  the  plants  durinjr  ii 
"  >eaM)n  "  or  j)eriod  when  the  conditicms  are  suitable  to  a  quick  stall 
into  <ri'owth,  either  jii^t  before  a  rain  or  as  soon  afterward  as  the  si)il 
can  be  worked.  Tlie  metliod  of  setting  will  depend  entirely  upon 
local  conditions  an<l  the  acrea<re  to  be  grown,  the  essential  features 
however,  bein^  to  <ret  the  roots  in  contact  with  moist  earth  and  the 
M)il  lirndy  pressed  about  th(»  phuits. 

The  u>e  of  water  around  tlie  roots  of  the  plants  is  desirable  under 
nio>t  (•ircum>tance>.  a^  it  not  only  nmistens  the  soil  but  assists  in 
M'ttlin<r  it  about  the  I'oots.  A  lar<re  qiuuitity  of  water  is  not  neiw 
>ary,  one-half  pint  to  each  plant  l)eing  generally  considered  sufficient. 

DISTANCES  TO  PLANT. 

A\'hei'e  level  culture  i^  |)racticed,  the  j)lants  are  set  from  24  to -^O 
iiK  Ik-  ;ij)in'i  in  e:i<'h  direction.  On  the  eastern  shore  of  Virginia  tlie 
i!i-(':in'i'  portion  <d'  the  cr<»p  is  planted  *J4  inches  apart  each  way,  re- 
(juiriiiL*"  about  ll.ono  phint^  to  an  acre.  Hy  ])lanting  30  inches  apai't 
<':nh  way.  only  about  7.<MM)  j)hnit>  are  re(iuired  to  .set  one  acre.  Where 
ihc  crop  i-  i:i-()\\ii  ^^l\  ridi2"e-  it  i>  customary  to  have  the  ridires  from 
-'.'*•  !•)  I -J  iufhr-  apart  fi'nni  cetiter  to  center  and  to  place  the  plant? 
11  to  J  "^  iu<'he-  a  pari  in  the  row.  Wy  this  method  an  acre  will  require 
tV«,ni  ^.'Mio  i(»  1l\:)(M)  j)lants.  An  aciv  of  good  .sweet  potato  land  will 
I'cadily  -uppoi'i  'j.iMMi  to  ll.nno  plants,  and  (he  number  most  coiii' 
uioiilv  i>lante«l  l)\-  till'  >e\eral  methods  will  fall  within  these  tiiruiv^. 

>\'lieu  j)laniinL^  for  lexi'l  <'ulture  the  location  of  the  plants  will  Ih' 
iudi'-ated  by  cr(»->  mar'k-.  but  for  ])lantin<i:  upon  ridges  it  is  neces- 
sary to  pr(»\ide  some  mean^  of  indicatin<r  the  distances.     Tliis  may 
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Fig.  9. — Drag  or  rake  marker. 


x»mplished  in  several  ways,  but  a  roller  of  the  type  shown  in 

^  8  having  cleats  nailed  at  equal  distances  around  its  surface 

3sirable  and  serves  the  purpose  of  both  rolling  and  marking 

idges.     Another  device 

3nstructed  along   lines 

lar  to  those  of  the  ordi- 
wheelbarrow,  pegs  be- 

placed  upon  the  rim  of 

eheel  to  mark  the  plant- 

listances.     In  using  the 

dbarrow   marker   it   is 

>ly    pushed    along    the 

of  the  ridge.     Another 

ce  of  this  class  is  con- 

*ted   by    placing   three 

)ur  wheels  upon  a  long 

and  drawing  it  with  a 

e,  the  wheels  being  so 

nged  that  they  can  be 

t  any  point  on  the  axle 

provide   for  change   in 

h  of  row. 
very   cheap   and   effi- 

)  marker  can  be  constructed  of  1  by  3  inch  laths,  as  shown  in 

•e  9.    This  marker  can  be  used  to  indicate  planting  distances 

g  one  row,  or  by  dragiug  it  across  the  ridges  the  entire  field  can 

be  marked  before  beginning  to  plant. 
The  machine  transplanters  are  pro- 
vided with  a  spacing  device  which  in- 
dicates the  distance  between  plants; 
also  with  a  row  marker  to  show  the 
location  of  the  next  row. 

SETTING  BY  HAND. 

Where  a  few  hundred  plants  are 
to  be  grown  for  home  use  or  if  only 
an  acre  or  two  are  to  be  planted, 
the  hand  method  of  planting  will 
answer  every  requirement.  A  trowel 
or  a  dibble,  as  shown  in  figure  10, 
3ed  for  opening  the  soil  to  receive  the  plant,  and  the  earth  is 
id  about  the  roots  by  a  second  thrust  with  the  implement,  or 
aeel  of  the  shoe  is  used  to  press  the  earth  about  the  plant.  For 
1  planting,  the  j)lants  are  dropped  ahead  of  the  "dibblers"  by 
and  girls.    Seven  thousand  to  ten  thousand  plants,  or  an  i    *^ 
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10. — A   trowel   and  a  dibblo  used 
in   setting   plants. 


Fin.  11. — Setling:  sweet  potato  piMita  br  haat. 

always  desirable  to  water  them  before  closing  the  eutfa  about  the 
plant.    Figure  11  shows  the  method  of  planting  by  hand. 

FLANTINa  WITH  TOHOB.  • 

Setting  by  liand  is  at  best  a  back-breaking  proceas,  and  nnmenms 
devices  have  been  invented  to  save  the  bending  of  the  body  in  hind 
planting.  One  of  the  simplest  of  these  is  a  pair  of  wooden  tongs 
with  wiiich  the  plant  can  be  caught  by  the  root  and  thmst  into  tin 
soil.  The  plants  are  either  dropped  ahead  or  carried  in  a.  email  bas- 
ket strapped  to  the  waist  of  the  operator.  The  tongi  aze  provided 
with  a  spring  to  throw  the  jaws  apart,  and  are  held  in  one  hand  while 
tlie  plants  are  inserted  with  tlie  other  hand.  In  caae  the  plants  are 
dnipped  ahe»d,  the  root  portion  is  grasped  between  the  points  of 
the  tongs  withont  the  use  of  the  hand. 

An  implement,  known  as  a  shovel,  which  is 
junction  with  the  tongs,  consists  of  a  piece  of 
point.  This  is  used  to  open  a  hole  in  the  sc 
In  using  tlie  tongs  and  sliovel,  the  plants  ar 
planting.  The  person  doing  the  setting  carri 
han<l  and  the  shovel  in  the  right  •  The  plants 
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le  tongs,  while  a  hole  is  made  by  inserting  the  shovel  in  the  soil 
le  point  where  the  plant  is  to  l)e  set.  The  plant  is  theo  inserted 
the  earth  closed  about  it  either  by  a  second  thrust  of  the  shovel 
y  the  foot  of  the  operator.  A  man  who  is  expert  in  the  use  of 
»  homemade  tools  can  set  plants  quite  rapidly  without  bending 
)odv  sufficientlv  for  the  work  to  become  tiresome, 
tool  that  is  sometimes  employed  where  vine  cuttings  are  planted 
ong  dibble  or  a  cane  having  a  notch  covered  with  cloth  or  leather 
le  lower  end.  The  droppers  lay  the  cuttings  across  the  row  at 
proper  distances  and  the  planters  place  the  notch  over  the  middle 
le  cutting  and  force  it  into  the  soil  with  both  ends  protruding, 
eneral  idea  of  these  devices  mav  be 
ed  from  figure  12. 


SETTING    WITH    MACHINES. 


^ 


Tiere  a  large  acreage  is  gi-own,  the  work 
?tting  the  plants  in  the  field  is  greatly 
itated  by  the  use  of  transplanting  ma- 
es,  of  which  there  are  several  makes 
I  the  market.  The  essential  features 
liese  machines  are  a  device  to  open  a 
1  furrow,  a  tank  for  the  supply  of 
T,  and  disks  or  blades  for  closing  the 
about  the  plants.  With  a  transplant- 
machine  it  is  not  necessarv  to  wait  for 
season/'  as  the  machine  automaticallv 
ws  a  small  quantity  of  water  aroinid 
roots  of  each  plant  as  it  is  being  set. 
perating  these  machines  it  is  necessary 
ave  a  stead v  team  and  two  active  bovs 
are  trained  to  drop  the  plants  at 
)er  intervals,  as  indicated  by  a  spacer 
he  machine.     Under  reasonablv  favor- 

conditions,  a  machine  will  plant  from 

4  acres  a  day.     In  addititm  to  being 
r  savers,  these  nincliines  do  the  work 

T  and  more  unifornilv  than  it  is  ordinarily  done  bv  hand, 
le  plant >  can  be  >et  without  the  use  of  water,  but  the  results  are 
»  satisfactorv  where  the  water  is  used.  A  numl)er  of  our  most 
?ssful  grower^  use  water  when  ^^etting  after  a  rain,  claiming  that 
kvater  has  the  eliect  of  settling  the  soil  finnlv  about  the  roots  of 
plants  and  that  tliey  start  into  growth  much  more  quickly, 
•re  the  full  amount  of  water  is  used  it  will  l)e  necessary  to  pro- 

a  man  and  team  to  haul  the  water  to  the  machine,  but  by  this 
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Fi<;.  12. — Tongs,  shovel,  and 
forked  dibble  for  setting 
plants. 


23 

ture.  About  two  hand  hoeings  hip  generally  necessarj'  in  order  to 
keep  the  rows  free  from  weeds  and  the  soil  loose  around  tlie  plants. 
As  Iiand  labor  Js  expensive,  it  should  be  (he  aim  to  perform  the 
greater  part  of  the  work  by  means  of  horse  tools.  'Where  sweet 
jKitatoes  are  planted  in  check  rows  and  worked  in  both  directions 
till'  hand  work  required  will  be  reduced  to  a  minimum,  but  a  certain 
amount  of  hoeing  is  always  necessary. 


^Tien  till-  vines  iM'^riu  to  intcrfei-e  with  further  cultivation  the 
crop  may  be  "  laid  by."  i.  e..  given  a  final  Avorking  in  which  the  soil 
is  drown  well  up  ovor  the  ridges  and  the  vines  then  allowed  to  take 
full  possession  of  the  land,  a^  shown  in  figure  14.  To  do  this  it  is 
often  necessary  u>  turn  the  vines  first  to  one  side  of  the  row  and  then 
to  the  other  by  means  of  a  >tiek  or  a  wooden  rake.  After  "'laying 
liy."  very  little  attention  i^  reipiired  imtil  time  for  harvesting  the  crop. 

TOOLS  ADAPTED  TO  SWEET  POTATO  CULTIVATION. 

Aside  from  pla]iiin<:  and  harvesting,  the  work  iif  caring  for  a  crop 
of  sweet  potatoes  i-;iii  be  diiru"  almost  entirely  by  the  use  of  ordinary 
farm  and  ^'ai'di'ii  iciul>.  A  two-horse  riding  I'ultivator  is  desirable 
for  the  geni'iiil  cuhivatioii,  and  one  having  disks  instead  of  hoes  will 
K'rve  for  tlirowiiig  the  Miil  toward  the  rows.  For  the  work  of  "  lay- 
ing by,"  a  singlc-iinv  cfk-ry  hiller  is  suitable,  or  a  one-horse  sweep- 


stock  can  be  fitted  with  sloping  boi  '  tliii  {Hnpon, 

fs  shown  in  figure  15.    Many  growers  -luasB  Imiiiig 


fill.  IS. — DsTlce  for  hllliDg  pmtIoim  to  **  laylac  hf." 

plow  for  the  final  cultivation,  going  twice  in  MehftUaj  tad  imtidng 
the  soil  toward  the  plants. 


The  sweet  potato  is  subject  to  injury  from  a  ptmilMr  of  diaesses. 
Those  diseases  causing  rot  and  decay  are  most  jffevalent  and  restilt 
in  the  greatest  loss  during  the  period  that  the  ciop  is  held  in  storage. 
Occasionally,  however,  the  crop  may  be  lost  befme  harvesting,  and 
one  form  of  rot,  known  as  black-rot,  destroys  the  young  plants,  at- 
tacks the  potatoes  while  they  are  in  the  ground,  and  cansee  them  to 
decay  ^vhile  in  storage.  The  spores  that  are  re^cmmble  for  tin 
several  forms  of  rot  affecting  sweet  potatoes  may  renuun  in  the  sul 
from  year  to  year,  or  they  may  be  carried  over  winter  nprai  the  seed. 
Oiiiieases  are  generally  introduced  with  affected  seed  or  pHantw,  and 
when  once  establislied  in  the  soil,  the  storehouse,  or  tbo  propagating 
bed  it  in  doubtful  whether  they  can  be  eradicated  except  hy  the  adop- 
tion of  the  most  thorough  methods. 

BLACE-BOT  OF  TEE  SWSBT 

As  the  black-rot  {Oeraioci/stis  fimbriatd 
and  destructive,  it  is  perhaps  the  only  disei 
difficulty.     The  black-rot  may  be  easily  < 
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plants  either  in  the  form  of  a  blackened  and  shriveled  condition  of 
the  terminal  buds  or  as  small  black  spots  on  the  main  porti(m  of 
the  I'oot.  On  the  potatoes  this  disease  first  appears  as  brown  patclies 
upon  the  surface.  These  patches  are  generally  quite  irregular  in 
outline  and  spread  rapidly  until  the  entire 
-surface  is  covered.    As  the  patches  enlarge, 

the   central   jwrtion   becomes  darker,  often 

almost   black.     The    presence   of   black -rot 

upon  the  i>otatocs  can  usually  be  detected 

at    digging   time,,   or   more   certainly   when 

sel<H'ting  the  seed  for  bedding  in  the  spring. 

Some  idea  of  the  appearance  of  this  disease 

can  be  gained  from  iigiire  16. 

OTHEB  DISEASES  OF  THE  SWEET  POTATO. 

A  disease  known  as  stem-rot  causes  the 
stem  of  the  plant  to  begin  to  die  at  the  sur- 
face of  the  ground.  This  decay  gradually 
e.xtends  downward  to  the  potatoes  and  fre- 
quently kills  the  entire  plant. 

The  diseases  known  as  soft-rot,  dry-rot, 
and  white-rot  are  all  similar  in  their  method 
of  attack  to  the  black-rot.  One  form,  known 
as  soil-rot,  causes  the  loss  of  the  crop  while 
it  is  in  the  field.  Each  of  these  diseases  is 
oause<l  by  a  particular  fungus,  but  has  re- 
ceived the  common  name  suggested  by  its 
general  appearance  or  some  marked  charac- 
teristic. Any  one  of  the  diseases  of  the 
sweet  potato  may  l)e  present  without  causing 

severe  loss  provided  conilitions  are  unfavorable  to  its  development, 
and  growers  >ihotdd  l>e  constantly  on  their  guard  to  prevent  the 
spread  and  development  t»f  diseases. 

PHEVENTION  AND  CONTBOL  OP  SWEET  POTATO  DISEASE& 

The  diseases  of  the  sweet  potato  have  been  under  observation  for 
many  years,  the  New  Jersey  Agricultural  Experiment  Station  having 
published  n  bidhtin"  upon  the  subject  in  1890,  and  this  work  has 
been  sii|tpleiiit'iiii'd  by  the  results  gained  by  numerous  observers.  The 
diseases  of  the  sweet  potato  ai-e  now  widely  disseminated,  and  one  or 
moiv  of  them  luiiv  at  any  time  |>rove  destnictive. 

A  system  of  <io|>  rotation  by  which  the  land  will  not  be  planted  to 
sweet  i>otat<«'s  <)t'tener  tiian  every  four  or  five  years  is  the  first  step 
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toward  disease  control.  Care  in  the  selection  and  keeping  of  potatoes 
intended  for  propagation  is  of  inipoi*tance,  while  clean  cultivation  ami 
proper  Iiandling  at  the  time  of  harvesting  are  essential.  Diseases  will 
generally  make  their  first  appearance  upon  cut,  broken,  or  bnii>^il 
potatoes,  and  all  that  are  in  any  res[wct  injured  should  l>e  stoml 
separately  from  the  seed  and  perfect  stcx'k.  The  storage  house  should 
be  cleaned  and  fumigated  with  sulphur  or  formalin  lK»foi-e  storiiiir 
begins,  and  all  crates  or  baskets  used  for  handling  the  crop  should  Ih» 
in  the  house  during  the  fumigation.  Potatoes  that  show  evidenct^of 
the  j)resence  of  disease  should  not  be  used  for  propagation,  and  the 
hotbed  should  be  cleaned  and  supi)lied  with  fi'esh  soil  each  season. 

It  is  very  apparent  that  some  varieties  are  more  subject  to  the 
attacks  of  dist»ases  than  others.  The  Big-Stem  Jersey  and  the  Jei-soy 
grou])  generally  are  especially  subject  to  disease,  while  varieties  of  the 
1  layman  group,  such  as  Southern  Queen,  are  seldom  all'ected. 

INSECTS. 

The  sweet  potato  is  i-easonably  free  from  the  ravages  of  insects. 
Cutworms  frecjucntly  destroy  the  young  plants  after  they  are  set  in 
the  lield.  esi)ecially  when  the  land  has  been  in  grass  the  previous  sea- 
son. The  s\veet-i)otato  borer,  which  works  in  the  roots,  is  widely  dis- 
tributed and  causes  considerable  injurv  in  the  (iulf  Coast  States.  A 
small  insect  known  as  thi'i|)s  works  on  the  under  side  of  the  leave's 
(luiin<r  the  hot  and  drv  weather  of  midsunnner,  but  as  a  rule  the  real 
damage  caused  by  this  inst^ct  is  slight. 

HARVESTING   SWEET   POTATOES. 

TIME  FOR  DIGGING  SWEET  POTATOES. 

Th(»  harvesting  and  marketing  of  sweet  potatoes  direct  from  tlit* 
field  begins  about  the  middle  of  August  and  continues  until  the  crop  i^ 
all  disposc(l  of  or  placed  in  storage  for  winter  marketing.  Duriufrtho 
early  pai't  of  the  harvesting  season  the  yield  is  light,  but  as  a  rule  tlit* 
|)riccs  paid  ni'c  good.  The  suj)j)ly  foi'  home  use  and  those  potat(H*s 
ihat  aie  to  be  ke|)t  in  stoi'age  should  not  be  dug  until  just  before  frost- 
In  the  localities  where  frosts  do  not  occur  until  (juite  late  in  the  season 
the  sweet  i)otatoes  ripen  a  nil  the  vines  show  a  slight  tinge  of  yelloW 
when  readv  foi*  handliuii:. 

EFFECT  OF  FROST  ON  SWEET  POTATOES. 

The  foliage  of  the  sweet  ])otato  is  very  tender  and  is  easily  injur^^' 
by  frost.  A  light  frosting  of  the  h»aves  will  do  no  hann,  but  should 
the  vines  become  frozen  before  digging  they  should  be  cut  away  ^^ 
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at  the  frozen  sap  passing  down  to  the  roots  and  injuring  them. 
B  there  is  a  heavy  yield  of  potatoes  the  soil  is  frequently  cracked 
)  ends  of  the  potatoes  protrude  above  ground  and  are  liable  to 
1  from  severe  frost, 
m  account  or  rainy  weather  or  for  any  other 

the  potatoes  can  not  be  dug  before  frost  or 
diately  afterwards,  the  vines  should  be  cut 

and  the  potatoes  removed  at  the  first  op- 
nity.  If  cold  weather  continues  it  may  be 
arj'  to  draw  a  little  extra  soil  over  the  hills 
)tect  the  potatoes,  or  the  vines  may  be  piled 
ridge  over  the  row,  A  very  slight  frtsting 
e  potatoes  will  cause  them  to  decay  within 
rt  time  after  being  placed  in  storage. 
lODS  or  HASVESTING   SWEZT  POTATOES. 

■  digging  a  small  area  of  sweet  potatoes,  the     j-,q    n.—spadu 
ng  or  potato  fork  illustrated  in  figure  17  is       '"'*    •d»pt«i    for 
lie,     "NMieii  digging  by  hand,  the  work  will        tatoe^*    ""*     "**" 
eatly  facilitated  by  first  tlirowing  a  small 
V  from  one  side  of  the  niw  by  means  of  a  one-horse  turning 
The  removal  of  sweet  potatoes  from  the  soil  in  large  quan- 
is  generally  nccomplishetl  by  the  aid  of  sweet  potato  diggers  or 
plows  of  the  type 
shown  in  figure  18. 
These    implements 
are   provided  with 
two    sharp    rolling 
coulters    that     cut 
the  vines  ahead  of 
the  plow,  and  dif- 
fer isaoi.  the  ordi- 
nary plow  in  hav- 
ing   a    moldboard 
that  does  not  turn 
n   furrow   and   ter- 
minates in  a  num- 
ber of  rods  or  an 
extension     of     the 
moldboard  for  sep- 
arating   the    pota- 
toes from  the  soit 
lere  no  s[iecial  digging  device  Js  available,  the  ordinary  two- 
turning  plow  is  f  iv(irifntly  used,  a  rolling  coulter  being 
J  beam  to  cut  the  vines.    After  plowing  out  the  aweet  pi       i 


iliKi^lui:  swet^t  potatora. 
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it  will  l)c  neccssarv  to  stir  the  soil  in  order  to  find  those  that  Ixvoiue 
covcicd.  The  inarhiiu's  enii)loy(Hl  for  liandling  Irish  i><)tatoes  iiiav 
be  u^^cmI  for  <li^<riH.J?  swoot  potatoes,  l)ut  are  not  entirely  satisfartorv 
for  this  j)nrj)()se,  as  thev  hriiise  and  otherwise  injure  sweet  jM)tat(K's. 
It  is  d(»sirahle  tliat  the  soil  should  Ik»  comparatively  dry  at  tho  time 
of  harvest iii<r  sweet  potatoes,  and  hri<rht,  drying  weather  is  essi»ntial 
to  tlie  proj^er  handlin<^  of  the  crop.  Sweet  potatoes  differ  from 
Irish  potatoes  in  that  they  are  not  so  easily  injured  by  sunlight. 
However,  they  shoidd  not  be  exposed  for  any  lengtli  of  time  if  the 
siinsliine  is  very  warm.  I)iirin<»:  the  handlinjr  in  the  field  it  shouM 
be  the  |)iirpos(»  to  remove  all  soil  and  surface  moisture  from  the 
potatoes.  Sweet  potatoes  should  not  lie  exposed  upon  the  siu'fan' 
of  the  <rronnd  (liirin<^  the  ni<rht. 

MARKETING    DIRECT    FROM    THE    FIELD. 

AVhei'i*  sweet  potatoes  are  <rrown  in  lar«:e  (piantities  for  early  mar- 
keting it  is  tlie  practice  to  (li<r.  pack,  and  load,  all  on  the  same  day. 
direct  fi'oiii  tli(»  (ield.  As  the  i)otatoes  are  gathered  up  In^hind  the 
(iiir^'crs  they  are  .-orteil  into  \\w  various  <rrades  and  packed  into 
\'eiitilate(l  burrels  i-eady  for  shipment.  When  the  barrels  are  j)acke(l 
in  the  licld  they  are  as  a  rule  covered  with  burlap  or  similar  mate- 
rial. In  j)ait>  of  New  Jersey  the  potatoes  are  sorted  in  the  Hold 
and  irathei'cd  into  (ive-eiirhth^-l)ushel  baskets,  in  which  thev  are  hauled 
to  the  (h*j)ot  platform,  where  they  are  packed  into  barrels  and  heade<l. 
More  than  one-half  of  the  connnercial  crop  is  marketed  direct  from 
the  licit  1  without  the  use  of  packin<r  sheds  or  storage  of  any  kiml 
other  than  that  pi"o\  ided  by  the  transportation  ccmipanies. 

GRADING   AND  PACKING. 

In  ^ortinir  >we('t  potatoes  pre]>aratory  to  i)acking.  about  four 
aradc-  arc  rccoirni/ed.  ;is  fanev.  ])rimes,  seconds,  and  cidls.  Tho^i' 
|)a<kc(|  M-  fjinry  include  only  the  most  select,  both  in  size  ami  shaj)e. 
TIm'  j)rinic-  iiirliidc  nil  those  adapted  to  general  first-class  trade. 
\\hilc  the  -cc(»ii<N  in(dudc  the  smaller  and  more  irregidar  stock  whieh 
;i'«)r-  lo  a  lower  pi'iciMl  ira<lc.  The  culls  are  not  nuirketed  unless  ginnl 
-lock  i-  exceed ini:I\'  .scarce,  and  as  a  rule  an*  used  for  feediuir  to  hojr>- 

Sweet  potatoes  arc  u-ually  -liipj)ed  in  barrels  holding  eleven  peck*' 
each.  Sonic  market-  re<jnire  that  the  barrels  be  faced  and  headed. 
wiiih'  I'ni*  (ithciv  ihe  loi)>  ar(»  >liirhtlv  roun«led  and  covered  with  bur- 
laj).  Sninll  lot^  <d'  extra- fancy  >weet  potatoes  are  sometimes  shipped 
in  (Hie  l)n-hel  crate-  having  rai-ed  tops;  also  in  patent  folding  crates. 

Throughout  the  j)roce--  of  handling  care  must  be  exercised  to  see 
that  the  sweet  potatoe-^  do  not  U'conie  bruised,  for  upon  this  their 
shipping  and  kee])ing  (|ualities  greatly  depend. 
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STOBAOE  OF  SWEET  POTATOES. 

METHODS  OF   STORING. 

Unlike  most  perishablo  products,  the  sweet  potato  requires  warmth 
and  a  dry  atmosphere  while  in  storage.  The  method  of  storing  will 
depend  both  upon  the  locality  and  the  quantity  of  potatoes  to  be  cared 
for.  The  temperature  and  conditions  of  a  rather  cool  living  room 
are  admirably  adapted  for  keeping  sweet  potatoes  intended  for  home 
use  in  the  North,  while  in  the  South  they  may  be  placed  in  pits  or 
stored  in  outdoor  cellars.  The  home  siii>ply  may  be  placed  in  crates 
and  stored  in  a  loft  over  the  kitchen  part  of  the  dwelling.  Sweet 
I>otatoes  should  not  l)?  Hinred  in  bags  or  in  barrels  without  ventilation. 

FITS  AND  CELLARS. 

When'  large  quantities  of  sweet  potatoes  are  stored  for  winter  mar- 
keting, the  method  employed  in  the  Southern  States  is  to  place  them 
in  outdoor  pits  and  cellars,  while  at  the  Xorth  some  form  of  heated 
storage  house  will  be  required.  ^Tiethor  the  storage  be  in  pit,  cellar, 
or  house,  a  dry,  warm  atmosphere  with  ventilation  is  essential  to  good 
keeping. 

Storage  pits  should  l>e  l«H'atcd  where  the  drainage  is  good.  First, 
a  little  of  the  surface  soil  is  thrown  back  to  foi'ni  a  level  bed  8  or  10 
feet  in  diameter: 
then  two  sm  ii  1 1 
trenches  crossing 
each  other  at  right 
angles  in  the  center 
of  the  l>ed  an-  exc-a- 
valed  and  some 
boards  laid  over 
these.  At  the  i>oint 
when!  the  Ironchcs 
cross,  a  loosely 
nailed  4  by  4   inr], 

l)ox    is    set    on    end     ''"^   i!t.-s.-.-ii<.,,  ot  mitd. 
to    form    a     flue    up  H.  slm^-  >,r  phie  u.'wll. 

through    the    ]i(it!i- 

loes.  The  eiiitli  lloor  .d'  (lie  pit  should  be  covered  with  2  or  'A  inches 
of  hay.  Iciivc-^.  m-  jiinc  straw,  and  the  jwtatoes  piled  in  a  large,  conical 
heap  around  the  ventilator  Hue.  ^ITien  the  heap  is  of  the  desired  size, 
the  potatoes  me  <in-eiid  with  hay  or  pine  straw,  and  soil  to  the  thick- 
ness of  .")  nr  f<  inches  is  added,  but  the  trenches  and  flue  are  kept  open 
until  it  is  iieccssiin-  fo  close  them  to  keep  out  the  frost.  In  the  South 
sweet  jiotatoes  :ire  frequently  kept  throughout  the  winter  by  this 
jnethofl.    -V  cniss  s*'ction  of  this  type  of  pit  is  shown  in  figure  19. 
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OUTDOOR  CELI.ARS. 


The  t vjH'  i)f  storji^Tf  ifllnr  iiliisiriilt'fl  in  fipiire  iiO  is  oxlensively  ii*ii 
tiirciii^'liDirt  llii'  Suiitli.  Tills  form  of  cpllar  iw  built  eutiwly  aUivf 
frroiiiiil  mill  i(ni>.isls  iif  a  lint'  of  |>os(s  ihroiigh  the  cuiitcr  siipimrtin^' 
II  I'i.lficjiiili-  ii|>i)n  wliicli  is  jihR-t-il  om-  I'lid  of  planks  or  iiuiichwn- 
wiili  iliiir  o|i|)ri-itc  I'liil  ri'Miiijr  on  iIh'  j:i-ouir1  on  i*ith«r  side  iif  tk 


riiijri'.  Till'  I'luls  of  i!ii'  iiirloMirc  iii'i»  liimi'ilwl  up,  a  tloor  Iieiii*?  jirn- 
vldccl  ill  one.  iiMil  till'  -tnic-inii'  covi'n'i!  with  >o(\  to  u  thi<-kiics>  uf 
."i  i.f  c,  Liii'ln'>.  Till'  swiTt  piiiiifiifs  :irc  storwl  upon  the  oartli  floor  aiiJ 
ihc>  liiioi-  i-  kojii  iipcii  fur  !i  tiiui'  for  vpiiiilntioii.  If  the  house  exceeds 
ii  Irii^rili  iif  l-J  <»•  1 1  fi'ct.  :i  tup  vciiiiliitdr  should  be  provided. 

STORAGE  HOUSES. 

Ill  llii'  Niirih,  \vluT(>  llic  wiiilciv  iiro  too  si'vere  fur  the  use  of  tk 
|>ii  iiml  till'  Diiiilooi-  ri'llar,  sonic  form  uf  rcfriilar  storage  house  i? 
i-m|ili.yi'il.  Tlii'-i'  ImuM's  iiiv  ^■on^M■1l<■tl'll  with  frost-proof  uir-spmi" 
«:tll-.  I  jiruvi-iuii  is  niiuli'  fur'  heating  during  the  curing  ix-riiwl 

Till'  ii-iiiil  iiii'lli'iil  uf  I'uLir-irin-iiiiir  sioraj^c  houses  is  to  first  jiiH 
ilcuvii  ;i  I'liDi-i'i'ti'  I'ouinhiticii.  u|k)1i  wliich  a  frame  of  :2  by  4  inch  ami 
L'  i'v  !■'  itii'h  H'lmiliii-r  I-  ri'iiri'il.  On  ihi'  oiilsidc  a  sheathing  of  1-iiiHi 
liiiui'i'i-  i>  iiiiili'd.  pri'l'iTiiMy  .lia-..n;illy.  «>  add  strength  to  tW 
l>iiil<liii,L^  Ovi'i'  tlit>  slii'iiiliin^  lii-avy  biiildiiig  paper  is  applittl  ami 
It  rincrin^'  of  ■■  (hop  "  or  "  l!i|i"  siding  put  ou.  The  roof  may  I*' 
(if  tin  111'  sliiiiglo.  iir  uiic  uf  il»'  licllcr  ^fades  of  prepared  paper  ro«f- 
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ing  will  answer.  Inside  the  building,  paper  is  first  tacked  to  the 
studding,  and  then  one  thickness  of  |-inch  matched  lumber  is  nailed 
on.  The  ceiling  may  be  carried  upon  the  rafters  or  squarely  across, 
with  several  openings  into  the  space  above  for  ventilation.  Where 
the  ceiling  is  attached  to  the  rafters,  it  is  desirable  to  first  nail  1-inch 
strips  to  the  rafters  and  then  run  the  matched  ceiling  up  and  down, 
in  order  that  any  condensed  moisture  will  follow  down  the  grooves 
to  the  sides  of  the  house  rather  than  drop  upon  the  potatoes. 

The  floor  may  consist  of  boards,  concrete,  or  hard  clay.  The  bins 
for  holding  the  potatoes  may  be  constructed  of  2  by  4  inch  scant- 
lings and  1  by  4  inch  strips,  a  convenient  size  of  bin  being  about 
90  feet  in  length  by  12  feet  in  width  and  10  feet  deep.    The  bins 


Fig.  21. — CroRs  section  of  largo  storage  hoase:  A,  driving  shed;  B,  space  between  oater 
walls  and  potato  bins ;  C,  storage  bins ;  D,  ceiling  yentilatora ;  B,  top  ventilator ;  F^ 
bottom  ventilator ;  <i,  beater  pipes. 

should  b('  built  14  to  18  inches  away  from  the  outside  walls  and  a 
4-inch  space  should  be  allowed  between  the  bins.  A  floor  of  narrow 
boards  raised  a  few  inches  above  the  regular  floor  will  provide  for  a 
free  circulation  of  air  through  the  potatoes.  The  size  and  number 
of  bins  will  depend  entirely  upon  the  quantity  of  potatoes  to  be 
stored.  For  each  100  bushels  of  potatoes  to  be  stored  a  space  of 
125  cubic  feet  will  be  required.  A  bin  of  tne  dimensions  given 
above,  if  filled  to  a  depth  of  8  feet,  will  hold  about  1,600  bushels  of 
sweet  potatoes. 

Brick  or  concrete  storage  houses  are  desirable,  but  require  to  be 
lined  with  wood  in  order  to  be  dry  and  warm.  The  greater  number 
of  storage  houses  in  use  are  of  frame  construction,  and  any  building 
which  is  dry,  which  can  be  properly  ventilitted,  and  in  which  the  pi 
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lf']ii|iri';iuii'('  cini  In'  iiiiiiiitiiitit'il  will  1h>  fitiUKl  siiituhic  for  >liiriiii! 
-Wfi'l  in.iiit<H'-^.  If  ii  liims*'  is  Ijiiiit  i'.\|>n'swly  for  the  inirjin-i' ii  i- 
j]i.-sili|i>  lo  proviili-  iii;iny  cuiivciiiciit  fi-atuivs.  incliiiltnir  li('iiliii^'a[t- 
liliiini-i-  and  limiliiijr  jimi  iiiiloiuliii'r  pliilfurms.  inul  ii  I'ovciiii  .Irivr- 
"iiy  ali>ri;r  "i"'  ^idr  is  ili'^iralilc,  Vi-ry  few  windows  urc  rci|iiir"l 
ii]  ilic  sKinifri'  licHifit',  iiiul  llic?sf  should  Ik-  provided  with  tiirlil  -liiii- 
Irr>  (c)  ki-i'|i  (lilt  lijriii  mid  cuM.  .\  iTdss  st-clioii  of  ihe  ly|>i'  i>f -n-t- 
n-^f  luMi-i-  ill  jrciiiTid  iiH'  is  shown  in  fifriirc  '21. 

STOBING   THE   CHOP. 

Iti  iiiiioliiir  Uii'  iTop  the  pntatoes  arc  haiiled  to  thf  liouso  in  livi'- 
viirhili— tuislii'l  ha^liolr-  <ir  in  Iiui^Ik'I  cratcH  and  si>iv!id  upon  >|>iiiiil 


WImt,.  lai-..  .|PK,iiiiii,.-  of  >\v,-..|  p.,t;il.i.'s  arc  to  Ih-  liandlcd  rr-m 
<.],.■  li.'l.l  In  iIm.  .inn-h.Mi-,.  ..r  >liii.pitijr  p-int.  it  is  dcsinibK'  to  .-niplov 
v,:iirnii-  -|„viallv  lillcil  r.ir  thi-  piirpo-c.  If  the  ruiul  is  at  all  roiiL'li- 
ili.  «:i.L".h-  >hi.iih!  Im.  provided  will,  l,.>^l..r  springs  t<.  l.'sscn  ih- 
jiiliii.-  mI'  il].-  |,iit;iiijf-.  A  wajinij  fill-  ill i-^  iiurjmse  shonld  Iiavc  nilhcr 
!..>-.  1.I...I.I  liiv  wli..,.l-.and  a  >liall.iw  l..ix  „r  framework  fitted  for  hoi. 1- 
[i  l:  ilip  li:i-kii-  Ml-  i-1'ati'-.  'i'lii'  wafrmi  slunvn  in  fiffiirc  '22  is  the  ty]i.' 
ti-,.,i  L\  ill,'  irinw,.]'.  ,.(  Ni'iv  .Irivcy  and  is  rtcll  aihiplpd  to  the  haii- 
'lliii;;-  iif  :i  Itiriri'  iiiiulIjit  of  lia-kris.  For  hatilinj;  barrels  an  ordi- 
I'.ury  li;iy  rai'k  i-  di'-irahlc.  'I'lie  ordinary  wajron  box,  nr  bed.  is  iml 
iidapL.'.j  I,,  ilii.  !i Iliiifr  .,f  i.iili,.]-  Im-kcis.  .Tate!-,  or  barrels. 
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The  seed  stock  for  planting  the  following  year  should  be  selected 
and  stored  separately  in  a  small  bin.  As  the  potatoes  are  separated 
into  their  respective  grades  they  are  put  into  baskets  and  carried  to 
the  bins. 

Some  growers  prefer  to  do  the  grading  in  the  field,  but  this  neces- 
sitates the  employment  of  a  larger  percentage  of  expert  labor  and  de- 
lays tlie  work  of  getting  the  potatoes  hauled  to  the  storehouse. 
Women  and  children  can  pick  up  the  potatoes  in  the  field,  and  two 
or  three  experienced  men  can  do  the  sorting  and  grading  at  the  house 
in  a  much  shorter  time  and  in  a  more  satisfactory  manner. 

The  most  desirable  form  of  table  upon  which  to  spread  sweet  pota- 
toes for  sorting  consists  of  a  wooden  framework  over  which  strong 
burla])  or  canvas  is  stretched.  This  forms  a  hollow  surface  from 
whicli  the  potatoes  will  not  roll  or  become  bruised  in  handling.  The 
sorting  tables  should  be  placed  alongside  of  the  unloading  platform 
and  where  the  distance  to  the  storage  bins  is  short.  If  a  shed  is  pro- 
vided at  the  side  of  the  storehouse,  the  sorting  tables  should  be  along 
the  side  nearest  the  bins,  the  wagons  being  driven  on  the  outside  and 
the  baskets  of  potatoes  to  be  sorted  unloaded  under  the  shed. 

Before  starting  to  fill  a  bin,  2  or  3  inches  of  dry  pine  needles,  straw, 
or  chatf  should  be  placed  upon  the  floor.  Beginning  at  the  back  of 
the  bin  the  potatoes  are  piled  to  a  depth  of  30  or  40  incha^  until  the 
entire  floor  space  is  covered  and  a  number  of  slats  are  required  to  be 
placed  across  the  doorway  opening.  A  few  grain  bags  filled  with 
straw  should  be  [)laced  upon  the  potatoes  at  intervals  from  front  to 
back  of  the  bin,  and  uj^oii  these  planks  on  which  the  men  may  walk 
while  carrying  in  the  next  layer  of  potatoes  may  be  llaid.  In  this 
way  a  bin  may  be  filled  to  a  depth  of  8  or  9  feet  by  about  three  layers. 
By  dumping  them  in  layers  the  potatoes  have  an  opportunity  to  be- 
come thoroughly  dry  before  a  new  layer  is  placed  over  them. 

TEMPERATURE  AND  VENTILATION  OF  STORAGE  HOXTSES. 

Two  or  three  days  l)efore  beginning  to  bring  in. the  potatoes,  the 
storage  house  should  be  thoroughly  cleaned  and  the  heating  appliance 
put  in  working  order  and  started,  in  order  to  have  the  house*both 
warm  and  dry  when  the  crop  comes  in.  Throughout  the  time  of  stor- 
ing and  for  about  ten  days  after  the  potatoes  are  all  in  the  bins  a 
temperature  of  85  or  00^  F.  should  be  maintained  in  the  house,  with 
plenty  of  ventilation.  This  constitutes  what  is  known  as  the  sweat- 
ing or  curing  pioccss,  and  the  keeping  qualities  of  the  potatoes  de- 
pend upon  the  thoroughness  with  which  this  part  of  the  work  is  done. 
Wood-burning  stoves  are  frequently  employed  for  heating  sweet  po- 
tato storage  houses,  but  a  hot-water  boiler  with  coils  of  pipes  along 
the  walls  of  the  building  is  very  satisfactory. 
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After  tlie  crop  is  all  in  and  thoroughly 
the  storage  house  shonld  be  gradually  f  -mj  bebm 

56°  and  65°  F.,  but  considerable  Tent  nudnttined.      j 

Sweet  potatoes  should  be  handled  very  carefiilly  and  as  few  times 
as  possible,  the  essentiak  to  good  ]  \g  being  a  reuooable  degree 

of  warmth,  a  dry  atmosphere,  and  raful  hawHlbig  Onat  ore 
should  be  taken  with  the  seed  for  the  Kt  year's  pT*nti"g  to  bm  tint 
it  is  carefully  handled  and  properly       red. 

While  a  temperature  of  80°  or  85°  F,  is  reqnired  to  {nropoi'ly  rt*it 
the  seed  into  growth  in  the  spring,  a  hi^ier  tempenttore  during  i 
long  period  of  time  in  storage  is  liable  to  injnn  or  even  kill  the  bnds. 
Potatoes  intended  for  seed  should  not  be  stf»ed4n  too  grckt  quantities, 
and  where  but  a  small  supply  is  needed  th^  can  often  be  k^  buried 
in  dry  sand  after  having  first  been  thoroughly  cnred.  The  sand  used 
for  this  purpose  should  be  baked  to  insure  the  driving  off  of  mois- 
ture, and  may  be  placed  around  the  potatoes  while  slightly  warm. 

In  controlling  the  ventilation  of  the  storage  house  dnring  the 
winter  months,  outside  air  should  be  admitted  only  whea  quite  dry 
and  when  its  temperature  is  lower  than  that  of  the  air  in  the  storage 
house.  If  warm,  moist  air  is  admitted  considerable  moisture  ffill 
b«.  deposited  upon  the  potatoes,  thus  injuring  their  keeping  qualities. 

LOSS  FEOM  SHBIKEAOE  WHILE  XV  STOE&GE. 

Under  proper  storage  conditions  sweet  potatoes  will  shrink  from  B 
to  10  per  cent,  but  the  loss  in  weight  will  be  greater  if- the  tempera- 
ture of  the  liouse  is  carried  too  high.  If  the  potatoes  are  not  mature 
when  dug  from  the  field  the  loss  from  shrinkage  may  be  as  much  as 
15  [i^r  cent,  nnd  immature  stock  should  be  marketed  early  in  the 
winter. 

uABKETnra  surino  winter  xoiTHa. 

For  iniu'ketiiig  from  outside  ]>its  it  is  desirable  to  have  the  quan- 
tity stored  in  one  pit  small  enough  to  permit  of  all  being  removed  at 
one  time.  The  potatoes  may  be  removed  from  outdoor  cellars  us 
desired.  In  marketing  from  heated  storage  hoAses  the  potatoes 
should  not  be  disturbed  until  they  are  barreled  or  crated,  and  then 
ther  slionld  l>e  pliiced  directly  upon  the  market  and  sold  withcHit 
deliiy. 

^^^len  shipping  during  cold  weather  the  barrel 
lined  with  paper,  and  a  covering  of  heavy  brown 
side  of  the  barrels  will  form  a  safeguard.  If  the  j 
in  carload  lots  during  the  winter  the  cars  shoii 
regular  refrigerator  type  or  felt  lined,  and  in 
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should  be  provided.     When  once  placed  upon  the  market  the  potatoes 
should  reach  the  consumer  within  a  comparatively  short  time. 

Figure  23  shows  the  type  of  barrel  employed ;  also  the  method  of 
pressing  the  heads 
into  place. 

YABIETIES    OF 
SWEET   FOTA- 


Of  the  large 
number  of  varie- 
ties of  the  sweet 
potato  there  are  not 
more  than  ten  that 
are  now  of  great 
commercial  impor- 
tance in  the  United 
States.  For  the 
markets   that   re- 

Quire  a  dry  mealy-  '"'"'*  -■'•—'>***'  iwtato  l>arrela  and  device  fur  preaing  tbe 
a      1      J         f  \     ^1.  '"«'"'"  ">to  place. 

neshed  potato  those 

varieties  belonging  to  the  Jersey  group  are  suitable.  For  the  south- 
ern trade  and  wliere  a  moist-fleshed  potato  is  desired  those  com- 
monly designated  as  yams  are- in  demand.  Among  the  Jerseys  thRt 
are  extensively  grown  are  the  Big-Stem  Jersey,  the  Yellow  Jer- 
sey, and  the  Red  Jersey.  The  principal  varieties  of  the  yam  group 
are  the  Southern  Queen,  the  Pumpkin  Yam,  the  Georgia,  the  Florida, 
and  the  Bed  Bermuda.  Of  the  varieties  mentioned  there  are  a  larg^ 
number  of  special  strains,  known  under  many  local  names. 

In  tlie  selection  of  varieties  for  home  use  one  must  be  governed 
largely  by  loc^ality.  As  n  iiile  those  of  the  Jersey  group  wiU  thrive 
farther  north  than  those  of  the  so-called  yam  types.  For  market 
purposes  the  pui-tii-ular  variety  or  strain  grown  in  the  vicinity  should 
first  be  selected,  and  afterward  other  varieties  may  be  experimented 
with  in  n  .small  way. 

Tlie  following  lirief  descriptions  of  a  few  of  the  leading  varieties 
may  be  of  iis-'^istaiice  in  selecting  those  best  adapted  to  various  condi- 
tions of  soil  and  cliniate: 

Bij^Stem  Jersey. — Thi.s  variety  {fig.  24,  C)  is  the  most  popular 
among  growers  who  aie  supplying  the  northern  and  eastern  markets. 
It  is  a  form  of  the  Yellow  Jersey,  having  been  selected  for  its  pro- 
ductiveness iiiid  dry.  yellow  flesh.  The  vines  are  slender  and  long; 
the  potatoes  are  of  spindle  shape  and  inclined  to  grow  rather  Ui^; 
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color  <if  potiitoes  yellow:  color  of  llesli  Hf^ht  yellow  or  deep  oream. 
Wiiilc  tills  variety  yields  lienvily.  it  is  iinfortiiiintely  a  rather  pour 
keeper,  and  i(s  (lewh  is  inrlined  to  become  dry  and  "  piinky  "  towanl 
spi'iiifT-  It  will  thrive  well  toward  tlie  north,  lint  is  better  adiiptctl 
for  use  ;is  a  commercial  variety  than  for  home  oonsiiiiiption. 

Yellow  Jersey. — The  vines  of  the  Yellow  Jersey  variety  are  l<iii[r 
and  Hum-  slender  than  those  of  the  Big-Stem  Jersey,  and  the  potatow 
are  of  spindle  shape,  bnt  nnieh  smaller;  otherwise  the  two  varieties 
aie  very  similar  in  appearance.  The  flesh  is  di-y  and  mealy.  Thi!= 
variety  is  a  fairly  good  keeper  and  i-etains  its  qnality  well.  It  h 
adajiled  for  home  nse  and  thrives  nnder  a  wide  range  of  conditiims. 
!jii(  dues  not  yicM  heavily  enough  for  eoiumereial  purposes. 


Red  Jersey.- -'I'liiv  is  >ii|.iliir  In  the  Yellow  Jeisey  variety,  c,\cei.i 
thiit  the  roots  jirc  red  ;ini!  it    is  nmre  prmliirtive  under  niosi  coridi- 

Soutliern  Queen,  or  Hayman.  -Tlic  \liics  of  this  variety  are  strong 
anil  \igi.i'(.us:  the  potatoi-s  air  lar'ge.  thick,  and  blunt  at  ends  «ir  of 
shr.ci  spindh'  shajiei  the  coli.i'  is  while  or  light  cmun.  while  the  Hesh 
\<  of  cream  coliii-,  ln'c'oiMiiig  (larkeiieil  in  cooking,  moist,  and  very 
swcd.  Tills  vai'ii'ty  is  most  extensively  grown  for  market  purposes 
whcrv  a  -weet.  moist -llcshcd  potato  is  demanded.  The  Sonthem 
<Jiii'cii  yields  well,  is  an  excellent    keepei'.  and   is  adapted  for  both 
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marketing:  and  stock  feeding  and  for  home  use  in  the  South  Atlantic 
and  (lulf  Coast  States,  but  it  does  not  mature  when  grown  in  the 
extreme  North.     (See  fig.  24,  E.) 

Pumpkin  Yam. — The  vines  are  vigorous,  short,  sometimes  of  a 
t)unch  habit.  The  potatoes  are  of  short  spindle  shape  or  quite  round, 
with  a  dull  yellow  color  on  the  outside.  The  flesh  is  orange  or  some- 
times yellow  and  marbled  with  orange;  it  is  moist  and  has  a  flavor 
very  similar  to  that  of  good  squash.  This  variety  yields  well  and  is 
adapted  to  home  use  and  to  stock  feeding  throughout  the  South. 

Georgia,  or  Split-Leaf,  Yam. — The  vines  of  this  variety  are  slender 
and  long;  the  potatoes  of  medium  size,  spindle  shape,  yellow;  the 
flesh  a  light  yellow,  marbled  with  salmon.  The  quality  of  this  va- 
riety is  excellent  and  very  sweet,  but  it  is  a  light  yielder.  It  is  a 
splendid  sort  for  home  use  throughout  the  South  Atlantic  and  Gulf 
Coast  States. 

Red  Bermuda. — The  Ked  Bernuida  vines  are  large  and  vigorous. 
The  i)otatoes  are  usually  large  and  overgrown  -with  heavy  ridges  and 
veins.  The  color  of  the  j)otatoes  is  rose  red;  flesh,  creamy;  quality 
fair  but  not  so  sweet  as  Southern  Queen.  This  variety  is  a  heavy 
cropper  and  suitable  for  feeding  to  stock.  It  is  one  of  the  few  so- 
called  yams  which  thrive  in  the  northern  portion  of  the  sweet  potato 
area.     (See  fig.  24,  I).) 

Florida. — The  vines  of  the  Florida  variety  are  large  and  vigorous. 
The  potatoes  are  rather  large,  light  salmon  yellow,  smooth  and  regu- 
lar, of  short  spindle  shape,  with  light  yellow  flesh.  This  variety  is 
not  so  sweet  as  the  (Jeorgia  and  is  inclined  to  be  dry  and  mealy.  It 
yields  fairly  well  and  is  adapted  for  home  use. 

Pierson. — The  vines  of  the  Pierson  are  similar  to  those  of  the  Red 
Bernuida  variety.  The  potatoes  are  light  yellow,  of  short  spindle 
shape,  very  rough,  with  cream-colored  flesh.  This  sort  is  extensively 
grown  for  the  earliest  market,  but  it  is  of  only  fair  quality.  It  yields 
well  if  allowed  to  remain  until  late  in  the  season. 

Black  Spanish,  or  "  Nigger  Choker." — The  Black  Spanish  vines  are 
very  long,  vigorous,  and  dark  purple  in  color.  The  potatoes  are  long, 
cylindrical,  crooked,  or  bent;  dark  pur2)le  in  color,  with  snowy  white 
flesh  and  poor  (junlity.  This  variety  is  grown  mostly  for  stock  feed- 
ing.     (See  fig.  *J4,  A.) 

Shanghai. — The  viues  of  the  Shanghai  variety  are  large  and  vig- 
orous; the  potatoes  long,  cylindrical;  the  outside  color  almost  white. 
The  flesh  is  creamy  white,  l>ecoming  darker  in  cooking.  AVlien  baked 
the  flesh  is  somewhat  dry  and  mealy  and  the  flavor  rather  poor.  This 
variety  yields  fairly  well  and  is  adapted  for  use  as  stock  food  in  the 
Gulf  Coast  States/    (See  fig.  24,  B.) 

324 


38 

COST  OF  PEODirCTIOIir  AND  EETXTBHS. 

The  cost  of  growing  an  acre  of  sweet  potatoes  will  vary  with  the 
cropping  plan  and  the  extent  to  which  the  crop  is  grown.    On  an 
average  the  cost  of  growing  an  acre  of  sweet  potatoes  in  the  regular 
commercial  district  is  about  as  follows:  Rental  of  land,  $8;  plowing 
and  fitting,  $5;    fertilizers,  $20;    10,000  plants,  $10;    planting,  $:>: 
cultivating,  $5;  digging  and  marketing,  $25;  total,  $78.     An  average 
yield  of  sweet  potatoes  is  at  the  rate  of  one  barrel  to  100  hills  or  100 
barrels  to  an  acre.     The  price  per  barrel  paid  the  grower  is  seldom 
less  than  $1.25,  and  $2.50  or  $J^  is  not  uncommon.     During  good 
seasons  the  net  profit  from  one  acre  of  sweet  potatoes  is  about  $75. 
While  occasionally  the  net  returns  are  from  $100  to  $150  an  acre  for 
a  single  season,  there  are  seasons  of  crop  failure  or  overproduction 
when  very  little,  if  any,  profit  is  realized. 

The  sweet -potato  growers  on  the  eastern  shore  of  Virginia  as  a  rule 
plant  about  10  acres  in  sweet  potatoes,  and  this  constitutes  their 
money  crop.  The  nunainder  of  the  cleared  portion  of  their  small 
farms  is  devoted  to  corn,  pasture,  and  hay,  all  for  home  use.  Here 
the  sweet -potato  cro})  is  grown  almost  entirely  without  the  aid  of 
hired  help,  and  the  cost  of  production  does  not  exceed  $40  an  aci*e. 
Where  the  crop  is  stored  the  gross  returns  are  greater,  but  the  cost 
of  production  is  increased  proporti(mately. 

USES  OF  SWEET  POTATOES. 

The  uses  of  the  sweet  potato  as  a  table  vegetable  are  too  important 
and  too  well  known  to  require  more  than  brief  mention  in  a  publica- 
tion of  this  character.  In  preparing  them  for  the  table  they  are 
baked,  boiled,  fried,  or  braised,  while  for  pies  they  are  used  in  the 
same  manner  as  pumpkins. 

A  number  of  attempts  have  been  made  to  build  up  an  industry  for 
the  j)r(')(hi('tion  and  sale  of  desiccated  sweet  potatoes  and  sweet-potato 
flour.  There  is  doubtless  a  great  field  for  this  class  of  goods,  es|)e- 
cially  for  ex|)ort  an<l  for  ship  sn|)plies. 


USES   FOR   STOCK   FOOD. 


The  vine>  of  the  >\veet  potato  when  pro])erly  cured  make  a  medium 
rrade  of  hay  for  feeding  to  cattle  and  sheep.  In  the  green  state  the 
vines  are  eaten  by  sheep,  cattle,  and  hogs,  but  their  feeding  value  is 
c()nij)aratively  small.  The  potatoes  are  fairly  well  adapted  to  feed- 
ing to  range  cattle,  sheep,  and  hogs,  although  their  nutritive  value 
is  (juite  low  and  they  recjuire  the  addition  of  cotton-seed  meal  or  grain 
to  make  a  balanced  ration.  On  farms  where  sweet  potatoes  are 
grown  extensively  the  culls  are  fed  to  hogs,  together  with  a  one-third 
or  one-half  ration  of  corn. 
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By  employing  one  of  the  heavy-yielding  Varieties  of  sweet  potatoes, 
such  as  the  Southern  Queen  or  the  Bermuda  Red,  and  drying  and 
pulverizing  them,  a  splendid  stock  food  may  be  produced,  especially 
when  sufficient  grain  is  added  to  form  a  balanced  ration. 

The  principal  uses  of  sweet  potatoes  are,  however,  for  the  table, 
ind  the  demand  for  this  purpose  is  rapidly  increasing. 

From  the  fact  that  by  the  aid  of  commercial  fertilizer  alone  sweet 
potatoes  can  be  grown  on  comparatively  poor  land  and  largely  by  ' 
the  use  of  labor-saving  machinery,  this  crop  may  in  a  great  measure 
solve  the  problem  of  how  to  occupy  the  "  worn-out "  cotton  and 
tobacco  lands  of  the  South,  especially  if  employed  in  a  rotation  in- 
cluding corn,  i^eanuts,  and  grass.  By  the  perfection  of  some  means 
by  which  sweet  potatoes  could  be  dried  and  converted  into  a  con- 
ieiised  stock  food  on  the  farm,  they  in  conjunction  with  corn,  peanuts, 
and  a  little  hay  would  serve  to  keep  the  stock  on  southern  farms  in 
good  condition  during  the  winter. 

When  removed  from  the  ground  the  sweet  potato  contains  about 
71  per  cent  of  water,  1.5  per  cent  of  protein,  25  per  cent  of  nitrogen- 
free  extract,  and  0.35  per  cent  of  fat.  It  will  be  noted  that  both 
the  protein  and  fat  content  of  the  sweet  potato  are  comparatively  low. 
The  analysis  of  peanuts  shows  that  the  protein  and  fat  are  both  quite 
high,  and  by  combining  them  with  sweet  potatoes  at  the  rate  of  one 
bushel  of  peanuts,  ground  in  the  shells,  to  three  bushels  of  sweet 
jx)tatoes  a  splendid  stock  food  is  produced.  Three  bushels  of  sweet 
potatoes  are  nearly  e(|ual  to  one  bushel  of  corn  in  feeding  value,  but 
in  order  to  make  iheni  satisfactory  as  a  stock  f(M)d  it  is  necessary 
to  add  peanuts,  cottonseed  meal,  or  grain. 

USE  FOR  PRODUCTION  OF  ALCOHOL. 

The  starch  and  sugar  content  of  sweet  potatoes  varies  consider- 
ably in  different  varieties,  but  as  a  rule  they  contain  about  16  per 
cent  of  starch  and  4  i)er  cent  of  sugar,  making  a  total  of  20  per  cent 
of  alcohol-producing  matei-ial.  It  is  possible  that  sweet  potatoes 
will  become  one  of  the  chief  sources  of  denatured  alcohol  in  the 
United  States,  hut  at  present  the  methods  of  manufacture  have  not 
been  sufficiently  perfected  to  warrant  their  use  for  this  purpose  on  a 
farm  or  conununitv  basis. 
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XT.  S.  Department  of  Agriculture, 

Bureau  of  Plant  Industry, 

Office  OF  the  Chief, 
Washington  J  Z>.  C,  March  J^  1908. 

Sir  :  I  have  the  honor  to  transmit  herewith  a  paper  entitled  "  Small 
Farms  in  the  Corn  Belt,"  b}'  J.  A.  AVarren,  Scientific  Assistant,  pre- 
pared under  the  direction  of  the  Agriculturist  in  Charge  of  Farm 
Management  Investigations,  and  recommend  that  it  be  published  as 
a  Farmers'  Bulletin. 

In  this  bulletin  an  effort  has  been  made  to  show  some  of  the  serious 
difficulties  that  confront  a  farmer  of  moderate  means,  to  give  some 
of  the  reasons  for  the  alarming  rapidity  with  which  young  men  are 
flocking  to  the  cities,  and  to  show  by  actual  records  how  some  have 
solved  the  problems  which  all  are  facing. 

Each  of  the  farms  here  described  has  l)een  visited  in  at  least  two 
different  years  and  all  the  data  have  been  obtained  from  the  owners 
and  are  believed  to  be  perfectly  reliable.  A  number  of  such  farms 
representing  several  other  States  which  would  have  served  as  well 
for  illustration  have  been  studied,  but  the  records  wei*e  too  meager 
to  show  what  had  been  done. 

The  conditions  here  considered  are  much  the  same  over  most  of 
the  corn  belt.  The  points  brought  out  in  the  discussion  are  the  results 
of  several  years  of  study  along  these  lines  and  many  years  of 
experience  in  that  region. 

Respectfully,  B.  T.  Galloway, 

Chief  of  Bureau. 

Hon.  James  Wilson, 

Secretary  of  Af/r!cfflture, 
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SMALL  FARMS  IN  THE  CORN  BELT. 


IHTBOBUCTION. 

In  the  great  corn  belt,  or  at  least  that  portion  of  it  comprised  in 
Indiana,  Illinois,  Iowa,  northern  Missouri,  eastern  Kansas,  eastern 
Nebraska,  southeastern  South  Dakota,  and  southern  Minnesota,  the 
majority  of  the  farms  contain  100  to  320  acres.  Farms  of  only  80 
acres  are  comparatively  scarce,  and  not  many  farmere  consider  less 
than  160  acres  suflBcient  to  furnisli  a  respectable  living.  Yet  no 
careful  observer  can  travel  this  region  without  being  convinced  that 
many  a  man  would  have  a  larger  net  profit  and  an  easier  and  happier 
life  if  he  farmed  less  extensively  and  more  intensively.  Good  farms 
in  this  section  aie  worth  $50  to  $200  an  acre,  or  $8,000  to  $32,000  for 
100  acres.  To  tliis  must  be  added  $2,000  to  $;3,000  for  teams,  stock, 
machinery,  feed,  and  seed,  makiug  a  total  investment  of  $10,000  to 
$J35,000.  How  can  the  young  man  who  has  nothing  to  start  on  secnire 
such  a  place?  This  is  the  })roblem  that  now  confronts  the  majority 
of  young  farmers. 

Ten  to  fifteen  years  ago  many  men  with  little  or  nothing  to  pay 
down  bought  farms  and  have  since  paid  for  them,  but  they  bought  at 
a  fraction  of  the  presc^nt  prices.  Take  the  moderate  price  of  $75  an 
acre,  or  $12,000  for  100  acres,  and  add  $2,000  for  equipment,  making 
a  total  of  $14,(KK).  The  interest  on  $14,000  at  5  per  cent,  which  is  the 
lowest  rate  obtainable,  amounts  to  $700  per  annum.  To  expect  to 
clear  this  each  year  after  i)aying  running  expenses  and  a  living  and 
have  money  left  to  pay  on  the  principal  rei]uires  more  confidence 
than  the  average  man  possesses.  Even  if  he  takes  the  risk  and  wins, 
the  chances  are  few  that  he  will  be  able  to  pay  his  debts  and  have  his 
home  clear  by  the  time  he  is  old  enough  to  need  to  be  relieved  from 
hard  labor.  If  he  is  to  remain  on  the  farm,  only  two  propositions 
i-emain  oi)en  to  him.  He  can  rent,  with  small  chance  of  ever  owning, 
a  farm  or  he  can  go  elsewhere  in  search  of  cheaper  land,  neither  of 
whi<.'h  coui'ses  is  very  inviting.  The  large  amount  of  money  necessary 
for  the  purchase  of  a  farm  and  the  dim  prospect  of  ever  obtaining  it 
discourage  tlie  farm  boy,  and  as  a  result  he  begins,  although  reluc- 
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tantly  perhaps,  to  look  for  other  employment,  while  the  young  men 
who  are  not  farmers  see  no  opportunities  for  them  in  rural  life. 

Farm  wages  seem  small  when  compared  with  wages  and  salaries 
offered  for  other  work,  but  as  a  matter  of  fact  they  compare  very 
favorably  when  rightly  considered.  The  farm  boy,  or  even  the 
farmer  of  mature  years,  has  little  conception  of  the  cost  of  living  in 
cities.  In  his  experience  most  of  the  living  has  come  from  the  farm 
and  he  lias  not  realiz.ed  that  it  cost  anything.  Thirty  dollars  a  month 
with  board  and  washing  is  common  wages  for  any  good  hand  in  most 
of  this  regicm,  and  many  can  command  more.  A  single  man  can  ?ave 
as  much  out  of  $1^0  on  the  farm  as  out  of  $55  or  $60  in  the  city.  A 
married  man  can  usually  secure  $35  or  $40  a  month,  a  house,  garden, 
milk,  fuel,  a  chance  to  keep  poultry,  and  often  feed  for  a  pig.  This 
is  nuich  more  to  him  than  $()0  a  month  or  $2.50  a  day  in  town. 

The  hours  reciuired  on  the  farm  are  not  very  much  longer  than  in 
other  occupations.  The  farmer  is  inclined  to  say  he  works  sixteen 
hours  a  day  if  he  rises  at  5  o'clock  and  retires  at  9,  but  in  most  case>, 
after  counting  out  meals  and  rest  periods,  it  is  found  he  has  not 
actually  been  at  work  more  than  eleven  or  twelve  hours.  In  winter 
the  hours  are  nearly  always  much  shorter,  and  at  all  times  of  the 
year  there  are  stormy  days  when  little  work  is  done.  In  town  a  man 
working  a  team  must  work  ten  hours  and  take  care  of  his  team  ami 
go  to  and  from  work  outside  of  that,  so  his  ten  horn's  is  of  about  tin* 
same  length  on  the  average  as  the  farmer's  sixteen.  For  the  man  whu 
works  without  a  team  the  hours  are  not  much  shorter  when  the  time 
reciuiied  in  getting  ready  and  going  to  work  and  in  getting  home 
again  are  considered,  and  if  he  is  in  one  of  the  larger  cities  10  cents 
a  day  must  be  expended  for  street  car  fare. 

These  unconsi<lered  points,  it  seems  to  the  writer,  constitute  the 
main  reasons  for  the  increasing  and  deplorable  migration  of  young 
men  from  the  farms  to  the  cities,  about  which  so  much  is  being  said 
and  written. 

Cnu  not  the  young  man  rent  a  fann  or  work  for  wages  a  few  years 
until  he  gets  several  hundred  dollars  ahead  and  then  buy  a  small 
tract — 20  or  40  acres — ui)on  which  to  make  a  comfortable  home  of  his 
own  and  have  it  free  from  incumbrance  while  there  are  still  many 
years  of  active  life  before  him? 

In  this  connection  it  may  Ik»  interesting  to  see  what  is  being  done 
on  a  few  small  farms.  It  is  not  presumed  or  even  hoped  that  anyone 
will  cojn'  exactly  any  of  the  farms  here  discussed,  and  it  is  highly 
probable  that  fail\n*e  would  result  if  he  did.  The  personal  factor  is 
very  important  and  no  one  should  attempt  to  follow  another's  plans 
i^i  eveiy  detail.  Each  man  should  follow  the  line  in  which  he  is  most 
likely  to  succeed  and  use  all  his  own  originality  as  well  as  adopt  the 
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best  practices  of  others.  Then,  again,  varying  conditions  make  one 
type  of  farm  most  profitable  in  one  locality  and  another  type  in 
another  locality,  thus  making  a  careful  study  of  markets,  soils,  and 
climate  indispensable.  But  there  are  hundreds  of  ways  in  which 
success  may  be  attained  on  a  small  farm. 

This  bulletin  aims  to  show  how  some  practical  men  have  solved 
the  problem  of  securing  homes  on  high-priced  land,  and  if  it  sug- 
gests a  way  to  others  with  limited  means  its  purpose  will  be  well 
served.  It  is  true  that  two  of  the  men  whose  farms  are  here  de- 
scribed secured  their  land  at  a  low  figure,  but  their  results  show  that 
they  would  have  succeeded  had  they  purchased  high-priced  land. 
No  two  of  th(^se  farms  are  within  100  miles  of  each  other — one  is  near 
a  town  of  2,500  inhabitants,  one  is  7  miles  from  such  a  town,  and 
one  is  10  miles  from  a  town  of  8,000  i>eople. 

The  discussion  of  farms  near  the  larger  cities  has  purposely  been 
avoided,  as  has  that  of  dairy  farms,  because  (1)  cities  as  a  rule  are 
far  apart  and  there  is  room  for  comparatively  few  farmers  near 
them,  (2)  land  is  very  high  in  the.  vicinity  of  cities,  and  (3)  there 
is  a  mistaken  idea  that  when  located  near  a  citv  the  small  farmer 
must  be  a  market  gardener  or  a  dairyman,  and  there  is  a  common 
prejudice  against  both  of  these  types  of  farming. 

All  of  the  farms  here  described  are  found  in  a  single  State,  but 
the  conditions  in  all  the  States  of  the  corn  belt  are  so  similar  that 
if  the  localities  were  not  mentioned  no  one  could  tell  in  which  State 
they  wei*e  to  be  found.  Every  statement  applies  with  equal  force  to 
nearly  all  the  region  mentioned. 

A  FOETY-ACSE  FARM  IN  SAUNDERS  COTINTT,  NEBRASKA. 

DESCBIPTION. 

Mr.  C.  E.  Beadle  owns  and  operates  40  acres  of  gently  rolling 
upland  prairie,  much  of  it  nearly  level,  in  Saundei's  County,  east- 
central  Nebraska.  The  soil  is  a  deep,  dark  silt  loam  characteristic 
of  that  region.  The  house,  which  is  worth  about  $2,000,  stands  near 
the  highway  and  is  surrounded  by  a  well-kept  lawn  bountifully 
supplied  with  tiees  and  ornamental  shrubbery.  The  farm  buildings 
are  not  of  s])(Hial  interest,  because  they  were  mostly  on  the  faim 
whcMi  the  i)res(Mit  owner  purchased  it  and  are  not  such  as  he  would 
have  built. 

In  figure  1  is  shown  a  diagram  of  this  farm  as  it  appeared  in  1907. 

CROPPING  8T8TSM. 

Tlie  cropping  sy^^tem  followed  is  very  simple,  consisting  of  potatoes 
two  or  three  years  and  mixed  hay  two  or  three  years.  In  1906  there 
were  14  acres  in  potatoes,  7  acres  in  hay,  11  acres  in  pasture,  IJ  acres 
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in  sweet  corn  to  supplement  the  pasture  (but  this  was  not  needed), 

5i  acres  in  garden,  orchard,  and  grounds,  and  1  acre  in  a  public  road. 

In  1907  there  were  7  acres  of  grass  on  the  land  that  was  in  potatoes 
the  previous  year.    Otherwise  no  changes  were  made.     Hay  enough 

for  home  use  is  produced,  but  all  grain  is  purchased. 
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I'k;.  1.-  IHagram  of  the  Hoadle  farm  as  it  appeared  in  1907. 


POTATOES. 

Seed  Tubers. 

Mr.  Beadlo  plants  nothing  but  northern  seed  potatoes  and  estimates 
that  these  yield  50  bushels  to  the  acre  more  than  if  seed  only  one  year 

removed  from  the  North  were  used,  while  a  better  grade  of  potatoes 
is  produced.     Early  Ohio  and  White  Ohio  are  the  varieties  selected, 

the  seed  being  grown  at  Fargo,  N.  Dak.    The  tubers  are  cut  by  hand 

to  one  or  two  eyes.    Emphasis  is  placed  upon  the  superior  value  of 

the  first  sprout  from  an  eye,  as  this  sprout  comes  from  the  main  or 
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central  bud  and  is  larger  and  stronger  than  the  sprouts  that  come 
later.  Then,  too,  in  potatoes  that  have  sprouted  the  plant  food  is 
unevenly  distributed  and  many  of  the  pieces  from  the  stem  end  are 
worthless.  For  these  reasons  much  care  is  taken  to  keep  potatoes  so 
they  will  not  sprout  till  planting  time. 

Cultivation  of  Potatoes. 

The  clover  and  timothy  meadow 'is  plowed  late  in  the  fall  and  left 
till  spring  without  harrowing.  This  late  plowing  exposes  to  the 
winter  frosts  many  insects  that  might  injure  the  potatoes.  Leaving 
the  ground  unharrowed  gives  it  a  better  chance  to  catch  snow,  and 
it  also  pulverizes  better  in  the  spring.  The  ground  is  disked  before 
planting.  The  potatoes,  after  being  cut  to  one  or  two  eyes,  are 
planted  with  a  potato  planter,  13  inches  apart  in  the  row  and  in  rows 
38  inches  apart.    This  requires  10  to  12  bushels  per  acre. 

Cultivation  commences  after  the  next  rain.  A  four-shoveled  culti- 
vator' is  used,  running  very  deep.  Before  the  potatoes  are  up  the 
ground  is  well  harrowed,  and  as  soon  as  they  are  up  the  cultivator  is 
again  used.  The  shovels  are  set  to  throw  the  dirt  in  and  run  deep, 
thus  burying  all  the  little  plants.  "When  the  potatoes  come  through 
again  the  spring-toothed  weeder  is  used  both  ways,  leveling  the 
ground  nicely.  The  soil  now  has  been  stirred  nearly  as  deep  as 
plowed,  is  well  pulverized,  and  is  in  excellent  shape  for  root  growth, 
to  absorb  water,  and  to  withstand  drought.  It  is  perfectly  free  from 
weeds,  for  none  can  endure  such  treatment.  From  this  time  on  the 
cultivator  and  the  weeder  are  used  alternately,  the  cultivator  in  these 
later  cultivations  having  six  2J-inch  shovels  and  running  shallow  so 
as  not  to  disturb  roots.  The  weeder  is  used  until  the  plants  are  10  or 
12  inches  high.  The  weeder  is  usually  run  crosswise  and  then  length- 
wise of  the  rows  soon  after  each  cultivation  with  the  cultivator. 

Potato  Beetles. 

As  soon  as  any  striped  beetles,  commonly  called  Colorado  potato 
bugs,  appear,  boys  are  hired  to  gather  them  by  the  hundred.  The 
price  varies  with  the  plentifulness  of  the  insects,  but  is  always  high 
enough  for  the  boys  to  make  good  wages,  which  are  usually  about 
5  cents  a  hundred  "  bugs."  The  owner  does  not  pretend  to  count  the 
insects,  but  measures  them  in  a  can  cover  that  holds  200.  This  is 
the  cheapest  and  most  eflFective  way  he  has  found  for  keeping  the 
beetles  in  check.  As  this  work  is  commenced  early,  very  few  young 
beetles  are  hatched.  In  1905,  30,000  "  bugs  "  were  gathered  from  14 
acres  at  a  cost  of  $1.5.  In  1906,  35,000  were  gathered  from  the  same 
field.  Sprays  have  never  l)een  used,  but  would  doubtless  prove  profit- 
able, as  some  damage  is  done  by  fungous  diseases. 
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'Digging  Potatoes. 

The  digging  gang  consists  of  1  man  and  4  horses  with  the  digginr, 
2  teams  and  wagons,  4  men  to  pick  up,  and  2  men  to  sort  and  stem 
in  the  cave.  This  force  puts  in  600  bushels  a  day  at  a  cost  of  2^  cents 
a  bushel,  not  counting  the  men  and  teams  on  the  digger. 

Yield  of  Potatoes. 

Two  hundred  bushels  of  potatoes  to  the  acre  are  considered  a  good 
crop,  but  300  bushels  have  been  produced.  The  yields  are  practically 
double  the  average  of  this  part  of  the  State.  The  increase  is  due  to 
the  high  quality  of  seed,  the  thorough  cultivation  practiced,  and  the 
rotation  and  manure  used. 

Cost  of  Producing  Potatoes. 

The  estimated  cost  of  producing  an  acre  of  potatoes  and  putting 
them  in  the  cave  is — 

Plowing  and  harrowing $1.50 

Disking .40 

Seed,  12  biisliels  at  55  cents 0.00 

Cutting  and  planting 1.50 

Cnltivating    4.00 

**  Bugging" 1.25 

<;athering   200   bushels 6.50 

Total 21.  75 

At  these  figures  1  bushel  when  stored  in  the  cave  has  cost  10.88 
cents,  without  counting  rent  of  land  or  use  of  machinery. 

GBASS. 

Nine  pounds  of  timothy,  12  pounds  of  red  clover,  and  2  to  3  pounds 
of  alsike  clover  are  sown  to  the  acre,  without  any  other  crop,  on 
ground  that  has  grown  potatoes  two  or  three  years.  This  is  very 
different  from  the  common  practice,  which  is  to  sow  8  to  10  pounds  of 
timothy  and  5  to  7  pounds  of  clover  to  the  acre  with  a  full  crop  of 
wheat  or  oats.  It  will  be  seen  that  Mr.  Beadle  sows  the  usual  quan- 
titv  of  timothv  and  more  than  double  that  of  clover.  He  considers 
heavy  seeding  and  the  full  use  of  the  land  both  essential  to  good 
grass  crops.  The  weeds  are  clipped  once  or  twice,  if  necessary,  but  a 
liay  crop  is  secured  in  the  fall. 

A  hay  crop  the  first  year  is  almost  an  unheard-of  thing  in  this 
region.  This  man  is  able  to  produce  it  because  of 'the  good  condi- 
tion of  his  land  and  the  fact  that  the  gi*ass  has  the  full  use  of  the  soil. 
A  large  propoiiion  of  the  grass  sown  with  grain  fails  to  make  a 
stand,  but  a  faihire  has  never  occurred  on  this  farm.  The  second 
year  two  crops  of  hay  are  cut,  and  then  there  is  usually  a  good  after- 

325 


• 


11 

math  to  plow  under  or,  if  the  grass  is  to  stand  another  year,  to  leave 
for  winter  cover.  No  stock  is  ever  allowed  on  the  meadow.  This  is 
another  important  point.  As  a  result  of  these  practices  the  yields 
secured  are  more  than  twice  those  common  in  the  neighborhood.  In 
190G,  52  loads,  conservatively  estimated  at  1,500  pounds  each,  were 
produced  on  7  acres,  making  a  yield  of  over  5J  tons  an  acre  for  the 
season.    The  first  crop  in  1007  was  22  tons  from  the  same  field. 

Hay  is  raked  quite  green  and  cured  in  the  windrow  and  cock.  As 
soon  as  sufficiently  dry  it  is  hauled  to  the  barn.  No  salt  or  lime  is 
ever  used  on  the  hay.  A  side-delivery  rake  has  recently  been  pur- 
chased with  the  intention  of  using  a  loader  on  the  windrows  so  as  to 
save  cocking  and  pitching. 

PASTUBE. 

The  pasture  is  permanent  and  consists  of  11  acres  of  Kentucky  blue- 
grass,  timothy,  and  white  clover.  Throughout  the  season  of  1906  it 
furnished  plenty  of  feed  for  5  cows  and  5  calves,  3  yearling  heifers, 
1  horse,  and  the  team  when  not  in  use*.  In  Julv,  1907,  there  were  6 
COWS,  2  yearling  heifers,  2  horses,  1  colt,  and  the  team  when  not  in 
use  on  this  pasture,  and  still  several  tons  of  hay  might  well  have  been 
cut.  In  this  locality  tame  pastures  usually  require  1^  to  2  acres  for 
each  head  of  stock,  but  it  will  be  seen  that  this  pasture  is  supporting 
about  a  head  per  acre  besides  the  calves  and  colt,  and  there  is  feed 
to  spare.  The  difference  is  due  entirely  to  difference  in  care.  Here 
manure  is  frequently  applied,  and  weeds,  such  as  thistles,  dock,  and 
ironweed,  are  either  cut  off  or  dug  out.  In  this  way  a  dense,  luxuri- 
ant growth  of  grass  is  secured. 

FRUIT. 

^Miile  fruit  growing  is  of  minor  interest  on  this  farm,  it  adds 
considerably  to  the  net  income.  Especially  is  this  true  of  the  half 
acre  of  strawberries,  which  returned  $200  in  1907,  and  the  quarter 
acre  of  blackberries,  from  which  375  quarts  had  been  sold  up  to  August 
7,  with  one-third  of  the  crop  still  on  the  bushes.  Vegetables  are  rarely 
sold.  These  products  are  nearly  all  retailed  at  a  good  price,  and 
special  effort  is  made  to  deliver  them  in  first-class  condition. 

MANURE. 

Both  meadow  and  pasture  receive  a  heavy  dressing  of  manure 
in  the  winter.  No  manure  is  used  directly  on  the  potatoes  and  no 
commercial  fertilizer  has  ever  been  used.  What  is  made  in  the  sum- 
mer is  hauled  directly  to  the  pasture.  During  the  winter  the  cattle 
yard,  as  well  as  the  barn,  is  kept  well  bedded  with  wheat  straw,  so 
that  as  nnich  manure  as  possible  will  be  made.  The  straw  is  secured 
from  the  neighbors  for  almost  nothing.  What  manure  is  needed  is 
hauled  from  a  near-by  town,  where  it  is  to  be  had  free  of  charge- 
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All  old  team  and  1  young  mare,  1  two-year-old  colt,  and  1  spring 
oolt  ai*o  now  on  the  farm.  The  mare  is  a  high-grade  Percheron  and 
the  colts  are  always  from  the  best  available  sire  of  that  breed.  They 
are  fed  but  little  grain  during  the  winter  and  none  in  the  summer. 
Tlie  work  horses  ai'e  never  grained  heavily  and  are  pastured  when 
not  in  use  in  the  summer. 

CATTLE. 

All  the  cattle,  except  1  milk  cow  which  is  kept  for  family  use,  ar« 
registered  Shorthorns  of  good  quality.  The  calves,  of  course,  are  al- 
lowed to  run  with  the  (M)ws.  A  little  corn  is  fed  during  the  winter, 
but  none  in  the  summer.  The  cattle  business  is  not  yet  well  eb1al> 
lished,  and  unfortunately  the  young  stock  has  not  thus  far  sold  at  as 
good  j)rices  as  the  owner  could  justly  expect.  The  herd  now  contains 
t*>  cows,  2  yearling  heifers,  and  1  bull,  and  6  calves  are  expected  this 
season. 

POULTBY. 

Al>out  r)0  Barred  Plymouth  Rock  hens  are  kept  primarily  for  fam- 
ily use,  but  most  of  the  cockerels  are  easilv  sold  at  $1.50  each  for 
breeding  ])urposes;  also  a  few  eggs  for  setting.  The  flock  is  kept 
confined  during  the  snnmier. 

EQUIPMENT  OF  FARM  IN  1007. 


stock. 


Value. 


2  horse?^ $2(K).  00 


1  horse 

1  coU  (2  vt*ars)... 
J  colt  ..'. 

3  COWM 

3  heifers,  2  years. 

2  heifers,  1  year  . 

1  hnU  ealf 

60  hena 


Total 


2(X).  00 

125.00 

50.00 

800.00 

225.00 

80.00 

50.00 

50.00 


1,280.00 


Machinery. 

COBt. 

1  potato  planter 

$52.00 

1  potato  digger 

1  walking  weeder,  12-foot.... 
1  plow,  14-inch -....*--.-.. 

67.00 
15.00 
14.00 

1  narrow,  2-8ection 

10.00 

1   waguo,     secoDdhand     17 
years  aco 

35.00 

1     delivery    wagon,    mostly 
homemade 

«20.00 

1  road  wagon 

a40.00 

1  mower,  5-foot 

45.00 

1    dump    hayrake,    10-!ooC» 
secondhand 

7.00 

1  side  havrake,  secondhand.. 
1  manure  spreader 

28.00 
110.00 

1  walking  lister,  secondhand. 
1  plow,  1-shovel 

•3.00 
1.50 

2  small  platform  scales 

1  cultivator,  14-tooth,  1-horee. 

1  cultivator,  4-fihovel,  with  6- 
sliovel  spri  ng  shank  attach- 
ment..... .....  .......... 

16.00 

a50 

17.00 

Total 


494.00 
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SALES,  EXPENSES,  AND  ITET  IVOOXE  OF  FA&X  IV  1906. 

Sales. 


3}  tons  Kay 

Potatoes,  2,000  bushels,  at  60 

cents 

4  cows 

Icalf 

4i  bulls" 

Icolt 

Poultry." 

Eggs 

Strawberries 


Total 


Value. 


$25.00 

1,200.00 

185.00 

15.00 

257.50 

70.00 

ft  100. 00 

ft30.00 

00.00 


1,942.50 


Expenses. 


1  cow 

257  bushels  com 

16  bushels  wheat  for  poultry. 

Oil,  meal,  and  bran 

Labor 

Seed  potatoes 

Pasture , 

Miscellaneous 

Taxos 


Total 


Cost. 


$50.00 

94.45 

8.60 

10.00 

68.00 

^90. 00 

^15.00 

^75. 00 

ft25.00 


436.05 


a  This  item  includes  a  half  interest  in  1  bull. 


h  Estimates. 


Summary: 

Value  of  farm,  40  acres  at  $200 $8,000.00 

Valueof  live  stock 1,280.00 

Value  of  machinery  and  implements 484. 00 

Total 9,764.00 


Sale.M 1,942.50 

Expenses 436. 05 

Net  income  of  farm 1, 506. 46 

BETUBNS  ON  INVESTMENT. 

It  will  be  seen  that  the  net  income  derived  is  15.4  per  cent  on  $9,764, 
the  total  value  of  the  farm,  stock,  and  equipment.  While  more  cattle 
were  disposed  of  in  lOCXJ  than  can  be  sold  every  year  they  did  not 
bring  more  money  than  it  is  hoped  the  smaller  number  will  bring 
when  the  herd  is  better  established.  In  1907  much  more  was  realized 
from  small  fruit,  but  the  acreage  of  potatoes  was  reduced  one-half. 

The  sales  usually  amount  to  about  $1,500  per  annum,  which,  after 
paying  expenses,  leaves  about. $1,100  (or  11 J  per  cent  on  the  capital 
invested)  and  the  produce  used,  which  represents  the  income  of  the 
family  or  the  amount  available  for  living  expenses  and  profits.  That 
the  family  has  l)een  able  to  live  on  less  than  this  is  shown  by  the  fact 
that  the  farm  has  been  paid  ior  practically  in  eleven  years,  improve- 
ments costing  about  $1,000  have  been  added,  and  the  value  of  the 
live  stock  has  l)een  considerably  increased.  The  place  was  purchased 
at  $9-2.50  an  acre,  and  is  now  worth  about  $200  an  acre. 

Considering  the  farm  at  its  present  value,  the  average  net  profit 
has  l)een  approximately  $800  per  annum.  Without  considering  the 
rise  in  value  of  the  land,  but  counting  only  the  purchase  price  of  the 
farm,  the  cost  of  improvements  made,  and  the  increased  value  of  the 
stoc»k,  the  net  profits  actually  resulting  from  what  has  been  produced 
have  been  not  far  from  $500  [)er  annum. 
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In  comparing  these  resnlte  with  those  obtained  in  other  lines  of 
bu^5iness  or  by  men  working  for  salaries,  it  must  be  remembered  that 
all  living  expenses  of  the  family  were  paid  out  of  the  receipts  from 
the  farm  and  that  these  profits  still  remained.  Tlie  home  alone  is 
worth  a  large  proportion  of  the  value  of  the  entire  farm,  yet  this  hts 
been  included  in  the  investment  upon  which  the  percentage  of  profit 
has  been  figured. 

All  of  tlie  produce,  poultry,  eggs,  butter,  milk,  and  some  fuel  hxn 
also  l>een  supplied  by  the  farm.  These  are  items  which  no  one  would 
think  of  including  in  the  business  expenses  of  any  other  line  of  woit 
To  rent  as  good  a  house  and  live  as  well  as  this  family  does  would 
require  $1,500  a  year  in  almost  any  city.  And  to  do  this  and  save  as 
much  as  this  fanner  has  netted  would  require  a  salary  of  about  $2,300. 
The  owner  of  this  farm  had  previously  operated  KJO  acres  for  a 
number  of  years,  but  has  done  so  much  better  on  40  acres  that  he  has 
no  desire  for  a  larger  area.  He  alone  does  practically  all  the  work  of 
the  farm,  none  of  the  other  three  members  of  the  family  assisting  in 
the  outdoor  work. 

« 

SUGGESTIONS  AS  TO  IMPBOVED  METHODS. 

Under  the  present  practice  one  mare  does  nothing  but  raise  a  colt, 
while  the  old  team  is  probably  not  in  use  more  than  half  the  time. 
The  work  could  easilv  I)e  done  bv  a  team  of  brood  mares.  Two  colts 
a  year  could  be  raised  instead  of  one,  and  the  expense  of  keeping  an 
extra  horse  would  Ik?  avoided. 

The  cropping  system  now  in  use  is  very  irregular.  Two  years  there 
are  7  acres  of  potatoes  and  the  third  year  14  acres.  Three  consecutive 
crops  of  potatoes  on  the  same  land  are  not  advisable  on  account  of 
danger  from  di»»ase,  but  even  if  grown  for  three  years  the  system 
would  still  be  just  a.s  irregular.  One  year  there  would  be  7  acres  of 
old  grass  and  two  years  there  would  be  7  acres  of  old  grass  and  7 
acres  of  new  seeding.  This  makes  the  hay  supply  irregular.  The  hay 
ration,  too,  <!an  be  much  improved  by  the  introduction  of  alfalfa.  To 
eorre(*t  these  difficulties  the  following  changes  are  suggested:  Lay  out 
the  ticlds  as  shown  in  figure  '2.  This  will  not  require  any  change  in 
fences,  as  no  fences  are  needed  between  fields.  It  will  eliminate  the 
sweet  com  fodder,  but  will  supply  alfalfa,  which  is  more  productive 
and  a  nioi'e  valuable  feed.  A  large  pro]X)rtion  of  the  alfalfa  will  be 
near  to  the  pasture  and  can  conveniently  be  cut  and  thrown  over  to 
the  stock  if  necessary.  There  will  be  8J  acres  of  alfalfa,  4J  acres  of 
old  grass,  4}  acres  of  new  grass,  and  9i  acres  of  potatoes  each  year, 
with  a  regular  rotation  of  two  years  in  grass  and  two  years  in  pota- 
toes.    Assuming  yields  of  *200  bushels  of  potatoes,  6  tons  of  alfalfa, 

4  tons  of  old  grass,  and  1^  tons  of  new  grass  to  the  acre,  the  proposed 
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plan  gives  1,900  bushels  of  potatoes,  25  tons  of  timothy  a 
hay,  and  19^  tons  of  alfalfa,  while  the  present  plan  gives  a 
of  1,833  bushels  of  potatoes,  34  tons  of  hay,  and  6  tons  of  : 
By  the  change  67  bushels  of  potatoes  and  4J  tons  of  feed  a 
a  much  better  quality  of  feed  is  obtained,  and  a  regular 
giving  the  same  acreage  in  each  crop  each  year,  is  adop 
feed  supply  will  therefore  be  more  regular,  as  there  will 
much  danger  of  a  shortage  or  surplus  of  hay. 
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Fio.  2. — Diagram  of  the  H(>adle  farm  showing  suggested  improyements  in 


Assuming  the  above  yields,  2  horses,  2  two-year  old  colts, 
colts,  2  spring  coUs,  5  cows,  1  bull,  2  yearling  heifers,  an 
can  be  kept,  and  about  the  same  quantity  of  com  as  now  us 
needed.  The  pasture  will  usually  sunmier  this  number  o 
at  least  has  furnished  feed  enough  for  the  last  two  years 
of  a  scarcity  of  grass,  stock  could  be  pastured  out  at  reasona 
or  the  pasture  could  be  supplemented  with  alfalfa,  and  a 
purchased  in  winter,  if  necessaiy.     Some  patches  in  the  j 
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will  be  vacant  by  the  middle  of  the  siimnier  can  be  utilized  for  catdi 
crops  of  feed. 

The  intr(Klnction  of  alfalfa  will  considerably  improve  the  feed 
ration  for  both  cattle  and  horees,  as  will  be  seen  by  examining  the 
appende<l  table,  which  sliows  the  food  i^equirements  of  cattle  of  dif- 
fen»nl  ages  according  to  the  Wolff -Ijohmann  feeding  standards,  ap- 
proximately the  ration  now  used,  and  the  proposed  ration.  The  hay 
is  assumed  to  be  an  even  mixtni^e  of  timothy  and  clover.  If  it  should 
be  three- fourths  clover  and  one-fourth  timothy,  the  protein  content 
would  1)e  increased  by  one-fifth  and  the  carbohydrates  decreased  by 
one-twentieth. 


rii 


Tablk  I. — Dniln  food  rrquirrmnits  of  cattle  of  different  ages,  the  quantity  now 

used  on  the  lira  die  farrn^  and  the  ration  proponed. 


F«*€«l. 

Dry 
matter. 

Protein. 

Oarboby- 
drates. 

Pounds. 
7.9 

Fats. 

<'ALVKS   (<500  POINDS    WEIOHT). 

Quantity  reiiiiinHl 

1 

Pounds. 
15.00 

Pounds. 
l.fiO 

Pound*. 
0.4 

Pn'Frnt  rntioii: 

Huy  (one-half  clover,  onc-balf  timothy) 14  pounds.. 

<'orn__ 4  pounds-- 

1 

i        12.11 

\           S.-jO 

0.67 
.31 

5.50 
■J.i>7 

0.22 
.IT 

15.61 

.96 

8.17 

.:i9 

I*ropo««Ml  ration: 

Hay  (one-balf  clover,  one-balf  timothy) 5   pounds_- 

Atfnlfa _ 8    pounds.. 

Corn  _            _    4i  pounds 

;          4.29 

'          7.30 

3.50 

0.24 
.88 
.35 

I.J18 
3.16 
3.00 

.in 
•2t» 

15.00 

1.47 

8.14 

.38 

YKARLINfJS   (JlOO  POUNDS   WEIGHT). 

Quantily  n<|uin'«l 

! 

21.00 

1.60 

10.80 

0.3»'» 

Pn'soiit  ration: 

Hay  (one-half  «;lovcr,  one-half  thnothy) 21  pounds.. 

Vuru. - - 3  pounds.. 

18.90 
2.00 

21.50 

1.10 
.20 

1.30 

s.n 

2.00 

lo.n 

O.JW 
.12 

Proj)osi'«l  ration: 

Hav  (onr-half  clover,  one-half  timothy) 10  potmds.. 

Alfalfa    .   -.    —  - ..10  pounds-- 

Corn 4  pounds.. 

8.58 
9.10 
3.50 

21.24 

0.48 

1.10 

.31 

1.88 

3.P(; 

3.96 
•       2.67 

10.59 

0.1-J 
.12 
.1) 

.43 

OOWS   (l.-JOO  I'Ol.NDS    WEIOHT). 

Saiiio  basis  uh  jattle  eighteen  to  twenty-four  luontlis. 
(Quantity  rf«iuir«'«i  .     .   

1 

1 

'        28.80 

2.16 

1i.40 

o.« 

Pn)po.«<»<l  ration: 

Hay  ( one-half  clover,  one-half  timothy^ 20  pounds. . 

■\lfalfa           ..   ..   - - 11  lK>und8^. 

Corn    - 3  pounds.. 

'        17.10 

10.00 

2.60 

0.98 

1.21 

.30 

7.« 
4.35 
2.60 

0.31 

.i;j 

.13 

29.70 

1 

2.37 

14.27 

.57 

To  fo(Hl  tlie  bull  all  the  year  and  the  other  cattle  six  months  these 
rations  will  i-ecpiin'  *V2.400  ])oiinds  of  mixed  hay  and  23,100  ponnds 
of  alfalfa.  Thi.s  will  leave  17,()00  pounds  of  mixed  hay  and  15,800 
pounds  of  alfalfa   for  the  horses,  which  will  feed  the  team  nine 
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months  and  the  colts  six  months.  If  the  cattle  were  grade  stock  it 
would  probably  be  more  profitable  to  feed  no  grain  except,  perhaps, 
to  the  calves,  and  even  in  this  lierd  it  may  be  found  economical  to 
feed  less  grain.  When  stock  is  to  be  prepared  for  show  these  rations 
would  be  inadequate. 

A  FOETY-AGRE  FABM  IN  ADAMS  COUNTY,  NEBRASKA. 

INTRODUCTION. 

In  Doceml)er,  1805,  Mr.  II.  F.  Warren  purcliased  40  acres  of  unim- 
proved rou^h  hind  10  niiUvs  from  Hastings,  south-central  Nebraska. 
The  price  was  $400  and  a  mortgage  was  given  for  the  whole  amount. 
He  secured  also  a  lease  on  40  acres  of  tillable  land  for  two  years,  giv- 
ing one-third  of  the  ci'op,  and  a  lease  on  a  house  and  outbuildings 
for  two  years.     January  1,  189G,  his  business  statement  showed: 

Res<)nn»ps $1>42.  85 

jJabinties tUS.  80 


/ 


Present    worth 2?>4. 05 

Tlie  lease  on  tlie  buildings  was  valued  at  $100.  The  inventory  was 
detailed  and  included  everytlnn<i:  in  doors  and  out. 

THE  LAND. 

The  land  purchased  is  cut  by  several  deep  draws  and  is  one  of  the 
roughest  pieces  in  the  county.  Most  of  it  was  in  native  grass,  one- 
third  is  untillable,  and  the  remainder  is  cut  up  into  small  patches  by 
several  deep  ravines.  Two  acres  were  in  public  roads.  There  was 
no  timber.  The  soil  is  of  loessial  origin  and  is  mostly  the  dark  silt 
loam  so  conmion  in  the  Missouri  basin.  On  many  of  the  hillsides  the 
dark  soil  has  been  waslied  off  and  the  buff  subsoil  lies  bare.  Near 
the  largest  draws  are  some  patches  of  fine  sandy  loam. 

THE  OWNER  AND  HIS  FBOSFECTS. 

No  one  but  the  owner  believed  it  possible  to  make  even  the  most 
meager  living  upon  such  a  farm — 88  acres  of  rough  pasture  10  miles 
from  town,  no  buihiings,  no  money,  four  mouths  to  feed,  two  hands  to 
earn.  The  neighbors  thought  him  foolish  to  try.  It  was  certainly  a 
hanl-looking  pr()po>iti()n,  hut  the  personal  factors  at  least  were  in 
his  favor.  He  was  young  and  strong  and  possessed  energy  and  deter- 
mination, lioth  he  and  his  wife  knew  how  to  make  the  most  of  every- 
thing. He  was  an  experienced  farmer  and  also  knew  something  of 
garden  and  nuis(Ty  work.  He  was  handy  with  tools  and  could  do 
practically  nil  of  his  own  smith,  carpentry,  and  mason  work.  The 
figures  on  j^age  20,  taken  from  the  annual  balance  sheets,  show  what 
success  has  In^en  attained. 
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MANAGEKENT. 

The  rented  land  was  planted  to  corn,  and  as  there  was  very  little 
stock  most  of  the  crop  had  to  be  sold,  but  the  price  (8  to  15  ce'nts  a 
bushel)  was  too  low  to  pay  the  cost  of  production.  From  1898  to  1906, 
inclusive,  no  hind  was  rented.  Work  was  at  once  commenced  on  the 
home  place.  The  tillable  lanji  was  subdued.  Orchards  were  set  and 
the  bottoms  of  the  draws,  which  were  too  frequently  overflowed  to 
produce  crops,  were  set  with  forest  trees. 

POTATOES. 

Se\'eral  patches  were  recognized  as  good  potato  soil  and  in  1898 
potatoes  l)ecame  the  main  crop  and  continued  so  for  at  least  five 
years.  One  year  the  cash  sales  of  potatoes  amoimted  to  $450.  Early 
marketing  was  resorted  to  as  much  as  possible,  and  potatoes  were 
frequently  hauled  14  miles  and  seldom  less  than  10.  Sale  was  often 
slow  and  continued  till  spring.  Catch  crops  of  sorghum,  millet,  or 
turnips  frequently*  followed  early  potatoes.  There  was  so  little  till- 
able land  outside  the  orchards  that  rotation  was  not  undertaken,  and 
the  continued  growth  of  potatoes  so  filled  the  ground  with  disease 
that  the  crop  had  to  be  abandoned. 

MISCELLANEOUS  CBOPS. 

Not  nuich  truck  has  lK»en  grown  because  it  is  too  far  to  market 
Different  years  various  snuill  crops  that  were  not  regularly  jn'oduced 
have  been  planted  successfully.  One  year  several  acres  of  sorghum 
nuule  a  profitable  crop  of  both  seed  and  sirup.  AMiite  beans  were 
once  an  imj^ortant  item  of  income.  Another  year  a  catch  crop  of 
turnips  after  potatoes  proved  very  profitable  and  the  next  season 
considerable  turnip  seed  was  sold. 

OBCHABBS. 

The  orchards,  of  which  there  were  12  or  15  acres  of  apples,  peaches, 
cherries,  and  plums,  were  ruined  by  severe  storms  and  became  a  total 
loss.  Most  of  tlie  trees  have  been  grul)l)ed  out  or  cut  down.  The 
labor  and  money  sjxmt  upon  them  constituted  a  heavy  loss  to  the 
owner. 

TIMBER. 

The  forest  trees  have  proved  a  great  success  and  for  several  years 
have  supplied  an  abundance  of  fuel.  Unfortunately,  most  of  the 
earlic^r  settings  wen^  of  maple  and  ash,  which,  though  valuable  for 
fuel,  are  worthless  for  posts.  Later  catalpas  were  set  and  promise 
soon  to  furnish  all  the  posts  needed  and  some  to  sell. 
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It  should  be  emphasized  that  all  these  forest  trees  producing  valu- 
uhle  timber  are  on  land  that  would  otherwise  have  been  entirely  waste. 
Many  a  faiin  in  this  region  has  enough  such  waste  land  to  produce  all 
the  fuel  and  posts  that  can  be  used.  If  the  proper  varieties  are  set 
no  better  posts  or  wood  can  be  had  at  any  price.  The  importance  of 
this  will  be  seen  when  it  is  remembered  that  common  small  posts  are 
worth  16  to  25  cents  each  and  soft  (bituminous)  coal  about  $8  a  ton. 

STOCK. 

In  1896  a  herd  of  pure-bred  hogs  was  started,  but  after  several 
years  was  given  up  as  a  failure  and  for  some  time  no  hogs  were  kept. 
But  since  potatoes  were  abandoned  most  of  the  available  land  has 
l)een  seeded  to  timothy,  bluegrass,  and  alfalfa  for  hog  pasture,  and 
hogs  for  market  have  l)een  the  chief  product  of  the  farm  in  recent 
years.  About  170  pigs  were  raised  last  year.  All  the  grain  is  pur- 
<'hased.  The  pigs  are  farrowed  in  a  large  pig  house,  and  as  soon  as 
conditions  permit  all  sows  and  pigs  are  turned  out  together  in  the 
))astures.  While  the  hogs  are  on  pasture  only  a  light  feed  of  gi*ain  is 
given. 

(\)ncerning  the  character  of  the  pasture  it  may  he  stated  that  part 
of  it  is  rough  land  not  suited  to  the  plow  and  is  in  native  prairie 
grass,  A  small  portion  of  the  pasture  land  is  in  bluegrass,  another 
small  portion  in  timothy,  while  stn^eral  acres  are  in  alfalfa.  Some- 
times the  orchard  is  utilized  as  pasture  for  hogs.  During  the  winter 
alfalfa  hay  and  corn  are  fed. 

The  l)est  old  sows  are  k(»pt  over  to  bring  fall  pigs.  The  pigs  are 
marketed  at  from  0  to  I'i  months  of  age.  Mr.  Warren  is  gradually 
bringing  all  available  land  on  his  farm  into  pasture  and  forage  crops 
for  hogs. 

Two  horses  and  1  to  3  cows  have  always  been  kept.  A  good  flock 
of  hens — sometimes  over  200 — has  added  considerably  to  the  income, 
as  well  as  supplying  the  table  with  poultry  and  eggs. 

LABOR. 

Only  a  few  days'  work  has  ever  been  hired.  Work  is  exchanged 
with  the  neiglihors  and  sometimes  grain  has  been  taken  in  payment 
for  work.  Nearlv  overv  vear  a  little  monev  has  been  received  for 
labor.     This  year  (1907)  the  children  are  helping  a  good  deal. 


During  the  six  years,  1896  to  1901,  inclusive,  the  average  annual 
cash  expense*  for  living,  including  clothing,  fiin>iture,  fueh  groceries, 
doctor's  l)ills,  and  every  expense  connected  with  the  household,  was 
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only  $06.44.  Everything  else  used  was  either  produced  on  the  farm 
or  secured  in  exchange  for  produce.  At  the  beginning  of  this  period 
there  were  four  persons  in  the  family  md  at  the  end  seven. 

For  the  eight  years  ending  in  1903  the  average  annual  farm  expen*, 
exclusive  of  permanent  improvements,  stock,  and  feed,  but  including 
machinery,  repairs,  and  incidentals,  was  $35.23. 

These  items  show  how  nearly  a  family  may  live  upon  the  produce 
of  the  farm  and  how  low  an  ingenious  man  may  keep  the  incidental 
expenses  of  the  farm. 

BESULTS   ACCOMPLISHED. 

From  189()  to  1908  a  business  statement  was  made  out  each  vear,  and 
the  following  table  hhows  the  financial  ccmdition  on  January  1  of  each 
vear : 

'J'ABLK  II. — HiisincHs  statements  for  the  Warren  farm  from  1896  to  lUOi, 

inchtsirr. 


I 


Year. 


18J»7... 
IM'.W... 

isim... 

IfWl-- 


R*»al  es- 
tate. 


Peed 
and 


Ma-        , .  ,„        „"7r    Hoiwe- 
Loase. ;  dash.      <'hln-  ;  J^^l  '    ""'^       hold 

ery.    ,  ^^^^-     ^^^     goods. 


$4()0.()0  $I0().0O 

•«K).0O  iMJ)tt 

;V)0.(K)    

7CK).(X) 

1.0()0.0()  I    

1,()0().()0 

1,2()().(X)  '_ 

1.3.'i().tW      -- 


$02.85    $113.00     $86.00 
(i.DO  I     70.00  i  16;'). 00 


(>'9.48 

1.07 

.02 

.00 

.00 

0.53 


82.00 
57.00 
89.00 
70.00 
105.00 
95.00 


402.00 
235.00 
220.00 
205.00 
115.00 
147.00 


76.00 


$31.00  $110.00 
82.25     110.00 
2.95  I 
03.00 

179.00  I 

i:«.oo 

145.00  I 
156.00 


I  :  I 

Total  ,  Total  Free-       Net 
re-      I     lia-  eDt      gain  or 

souroes.  bllltles.  worth,     loss. 


I 


$M2.85 
849.15 
1,478.48 


75.00  1,131.67 
75.00  il. 563.08 
^5.00    1.497.00 


$648.06 
577.00 
613.78 
6S5.70 


■| 


$894.80 

272.15  '-$22.65 

859.70  !+587.:ir. 

675.97  ,-288.78 

460.90   1,112.12    +536.1.1 

•10.00  ,1,487.00  !+874.ffi 

80.00   1.645.00  [•10.00    1,635.00    +148.00 
80.00   1,834.68  i  •10.00  ;1,824.53    +189.53 


I 


"  Taxes,  eHlimuted. 


Ill  the  autumn  of  190G  land  was  rented  and  teams  and  machinery 
purchased  to  operate  it,  because  two  of  the  boys  are  now  large  enough 
to  help.  Had  it  not  been  for  this  expansion,  the  hogs  sold  near 
the  close  of  10()()  would  have  paid  all  debts  and  the  running  expenses 
through  the  next  summer.     There  were  also  on  hand — 


<^MSh 

li  liorsos  .... 

o   COWS-.   ._. 

11    hoj^s  

7S  fall  pigs 
Poultry  _   -  - 


$r».^>.  (H)     Household  goods a$30.00 

150.00  ■  Muchiiiery  and  tools *J0.00 

IH).  00  I  FiMHl  iiud  supplies 302.00 

2(K).  00  !  Farm *  3.  000. 00 

27:;.  00  ,  

12.  00  ,  Total 4,  212.00 


"  Possibly  this  is  as  much  as  thos^e  goods  would  have  brought  on  the  market. 
Tins  iiiflndos  a  coUtM.'tion  of  mounted  animals  and  birds  which  it  is  not  probable 
that  any  taxidermist  would  sell  for  less  than  $200,  and  It  is  worth  much  more 
than  it  was  in  lsiM>  when  the  owner  invoiced  it  at  $40.  The  writer  would  esti- 
mate th(»  household  gomls  exclusive  of  the  specimens  at  $150. 

''The  farm  was  not  for  sale  and  could  not  have  been  purchased  at  this 
price. 
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The  buildings  and  fences  cost  probably  $1,400  for  material  alem^. 
The  increase  of  $2,600  in  the  value  of  the  farm  since  it  was  purchased 
would  probably  not  pay  tlie  cost  of  the  improvements  that  have  been 
made  if  orchards  and  groves  are  included.  The  owner  of  this  farm 
has  worked  hard  and  the  family  has  lived  economically,  but  most  of 
the  time  many  of  the  comforts  of  life,  as  well  as  the  necessities,  have 
been  enjoyed  and  the  children  have  been  kept  in  school.  There  has 
always  been  time  to  care  for  the  hundreds  of  flowering  perennials 
and  shrubs  and  ornamental  trees  which  almost  hide  the  house  from 
view.  To  start  with  $294  capital  and  in  eleven  years  have  over  $4^00 
and  care  for  two  to  seven  children  all  the  time  is  certainly  a  very 
good  showing  for  38  acres  of  rough  land.  Two  acres  of  the  40  are 
in  public  roads.  Xo  land  was  rented  until  1907,  except  the  first  two 
years,  and  that  did  not  pay  expenses. 

A  TWENTY-ACRE  FARM  IN  PAWNEE  COUNTY,  NEBRASKA. 

INTBOpUCTION. 

Ten  years  ago  Mr.  Arnold  Martin,  a  young  Swiss  farmer,  who  as 
a  i-esult  of  three  years'  renting  in  noilheastern  Kansas  had  secured 
a  team,  a  little  farm  niadunery,  and  $275  in  money,  became  dissatis- 
fied. He  liad  been  raised  on  a  6-acre  farm,  had  studied  agriculture 
in  the  public  schools,  and  knew  something  of  intensive  methods. 
He  believed  he  could  do  better  on  a  small  place  of  his  own  than  on 
a  large  rented  farm.  In  Pawnee  County  he  found  20  acres  of  unim- 
proved rougli  land  mostly  covered  with  brush  and  small  trees.  Good 
land  was  worth  $50  to  $70  ])er  acre,  but  no  one  seemed  to  want  this 
piece.  He  purchased  it  for  $12.50  per  acre,  paying  $100  down  and 
giving  a  note  for  $150  at  7  per  cent  interest  for  three  years.  There 
remained  $175  with  which  to  make  improvements  and  start  his  work. 
Realizing  that  it  would  take  several  years  to  subdue  most  of  his 
own  land,  he  leased  an  adjoining  j)iece  of  alK)ut  4  acres  for  five  years. 
This  was  also  unbroken  and  needed  considerable  clearing. 

While  grubbing,  plowing,  and  planting,  the  owner  was  studying 
the  markets  and  his  soil  to  sei^  what  he  could  produce  for  which  there 
was  a  home  demand.  Potatoes,  onions,  small  fruits,  pears,  and 
peaches  were  chosen  for  the  main  crops,  with  corn  for  any  laud 
not  otherwise  occupied. 

THE  SOIL  AND  ITS  USE. 

A  small  field  of  nearly  2  acres  of  alluvial  soil  is  kept  for  annual 
crops.  The  slopes  are  rocky  in  places  and  the  soil  is  a  residual 
clay  loan  J,  having  been  formed  mostly  by  the  weathering  of  the  lime- 
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stone  which  underlies  it.  About  8  acres  of  this  are  set  to  orchards, 
about  1  acre  in  alfalfa,  1  in  timothy  and  clover,  3  in  pasture  (half 
of  which  is  timbered),  and  a  little  in  annual  crops.  One  hill  is  poor 
soil,  largely  formed  by  glacial  deposits,  and  contains  some  bowldew, 
IcKally  called  "  nigger  heads.''  About  2  acres  of  this  is  in  wild  grass, 
which  is  used  for  hav,  as  is  also  about  half  an  acre  of  stonv  land 
around  the  quarry.  There  is  still  a  little  land  that  has  not  been 
put  to  use. 

METHODS  AND  FBAGTICE& 

The  intensive  methods  practiced  are  of  particular  interest.  Tlie 
land  is  kept  busy  from  spring  till  fall.  At  the  last  cultivation  of 
the  potatoes  corn  is  planted  between  the  rows.  A  full  crop  of  pota- 
toes is  secured  and  a  fair  crop  of  corn  also.  As  many  as  75  bushels  of 
corn  to  the  acre  have  been  grown  in  this  way.  The  corn  usually  has 
to  be  hoed  once,  but  the  potato  vines  nearly  cover  the  ground,  so 
not  much  working  of  the  corn  is  required.  After  the  potatoes  ri\yi\\ 
the  corn  keeps  the  w(»eds  down.  By  the  time  the  corn  needs  the  groiiml 
the  potatoes  are  ripe,  and  the  corn  is  in  the  sliock  before  it  is  time  to 
dig  the  potatoes.  Squashes  are  sometimes  planted  the  same  way. 
Usually  parts  of  the  potato  patches  are  sown  with  millet  or  sorghum 
just  ])efore  the  last  cultivation.  This  makes  a  good  crop  of  feed 
and  (l(H»s  not  hurt  the  potatoes.  The  smallest  yield  of  potatoes  ever 
stH'ured  was  lOO  bushels  an  acre  and  the  largest  over  700  bushels  an 
acre.  The  onion  patches  grow  corn  and  melons,  which  are  planted 
in  the  rows  between  the  onions.  Part  of  the  orchard  is  set  with 
small  fruit  and  part  is  planted  with  potatoes  and  truck. 

In  dry  spells  all  the  water  the  windmill  will  pump  is  used  for 
irrigation,  and  it  is  here  that  intensive  cropping  reaches  its  height. 
Tiiere  is  also  a  small  irregular  spring  which  flows  into  a  reservoir 
and  at  times  furnishes  considerable  water.  The  water  from  the  well 
flows  directly  to  the  diich  as  2>um2>ed.  A  little  manure  is  scattered 
in  the  ditches  to  prevent  washing. 

The  accompanying  diagram  (fig.  3)  shows  the  rows  of  crops  in 
two  of  the  spaces  l)etween  rows  of  pear  trees.  The  pears  have  been 
set  six  years  and  the  limbs  touch  in  the  rows,  yet  nearly  all  the  other 
])lants  were  doing  well  when  the  writer  visited  the  farm  late  in 
June.  The  trees  are  10  feet  apart  in  the  rows  and  the  rows  12  feet 
•    apart. 

MANUBE. 

On  account  of  the  soil  being  new,  not  so  much  manure  has  been 
required  as  will  be  needed  in  the  future.  All  that  is  made  on  the 
farm  is  used  and  all  that  is  wanted  can  be  obtained  two  miles  distant. 
All  cornstalks  and  coar.se  waste  are  used  to  prevent  washing  or  to 
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mulch  trees  or  berries  that  can  not  be  ciihivated.  About  two  loads 
of  wo<k1  ashes  are  secui'ed  annually  and  used  on  strawberries  and 
pear  trees. 

FBUIT. 

The  orchards  contain  900  pear,  200  cherry,  about  800  peach,  and 
a  few  apple  trees;  200  plums  were  set,  but  have  been  grubbed  out 
because  they  were  not  profitable. 

Pears  have  paid  the  best.  Many  varieties  have  been  tried.  Smne 
varieties  are  not  readily  self-fertilized,  especially  the  Kiefer,  so  it 
was  necessary  to  find  varieties  that  flowered  at  the  same  time,  as  well 
as  those  that  were  hardy  and  prolific.  The  best  success  has  been 
attained  by  planting  Dwarf  Duchess  and  Standard  Kiefer  alter- 
nately.    Standard  Flemish  Beauty  has  also  done  well. 

^l^ ♦ ♦ ^P/Fj^P  r/FS£S  i¥/r¥  S££rS  B£ri¥££^. 

.  .  •  TOMA/OtS. 


•  •••••••••• if 

si¥£eTPorA7oes,Mom-fi/ta/  cias£Sts/^£. 

»  »         ,  S££7S  aaS£a£SM£. 
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V\i\.  W. — Hows  of  crops  In  tlio  pear  orchard  on  the  Martin  farm. 

Of  the  small  fruits  strawl>erries  have  given  the  l)est  returns,  but 
a  goml  many  raspberries  and  blackl)erries  have  been  grown,  and  some 
gooseberries  and  currants. 

SEED  COBN. 

The  production  of  corn  for  seed  and  for  exhibition  has  been  under- 
taken as  a  side  issue  and  is  proving  very  successful.  Mr.  Martin 
won  a  gold  medal  on  corn  at  the  St.  Louis  Exposition.  At  other 
fairs  many  priMuiums  have  l^een  awarded  his  products.  He  finds 
ready  sale  for  seed  corn  at  good  prices.  'NAIien  corn  is  grown  without 
any  other  crop  cultivation  is  continued  until  the  ears  are  well  ma- 
tured. Contrary  to  the  practia*  of  most  breeders,  Mr.  Martin  plants 
the  best  ear  in  a  i)atch  by  itself,  and  the  best  ear  from  the  crop  is 
■selected  and  i)linit(Ml  in  the  same  manner.  The  prizes  he  has  won  do 
not  make  a  l)ad  showing  for  his  practice. 
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EXHIBITS  OF  FABM  PBODITCTS. 


The  last  few  years  considerable  attention  has  been  given  to  grow-  I 
ing  a  large  variety  of  products  for  exhibition  purposes.  Last  yeir  i 
$24*^.25  in  cash  prizes  was  secured.    At  the  Portland  Exposition  three 


$24;i.'J;)  m  cash  prizes 

gold  and  two  silver  medals  were  won. 


Mr.  Martin  is  an  enthusiastic  advocate  of  dust  sprays  and  uses  sal 
Bordeaux  mixture  frequently  on  orchards  and  truck.  Arsenical  poi- 
sons are  used  as  insecticides.  His  plants  and  trees  have  a  very  healthy 
appearance  and  the  pear  orchard  is  probably  the  best  in  the  State,  but 
it  nmst  be  remembered  that  the  trees  are  still  young. 


LABOR. 

No  labor  is  ever  hired.  The  owner,  with  the  help  of  his  wife,  does 
it  all,  and  besides  has  earned  considerable  money  every  year,  except 
the  last,  by  helping  his  neighbors.  He  has  more  work  now  than  he 
can  well  do  at  home  and  may  soon  have  to  hire  help. 

MISCELLANEOUS. 

No  hut  tor,  eggs,  or  poultry  have  ever  been  sold.  Only  a  few 
chickens  are  kept  for  family  use,  and  these,  on  account  of  the  crops 
they  might  destroy,  are  closely  confined  during  the  growing  season. 
Only  one  cow  is  kept.  When  there  is  a  surplus  of  rough  feed,  calves 
are  bought,  fed  through  the  winter,  and  sold  in  the  spring.  Some 
hogs  are  now  kept  to  make  use  of  unsalable  products. 


EQUIPMENT. 

stock. 

Machinery. 

]   totim  of  mules. 

1  wagon. 

1    t-ow. 

1   mower. 

1    1 -year-old  drivinir  colt. 

1   hnyrake. 

1    sow. 

1  cultivator,  4-shovel,  2-horse. 

A  few  fhickens. 

1  cultivator,  5-8hovel,  l-horse. 

1  liarrow,  2-8ection. 

1  walking  lister. 

1  walking  plow. 

1  liand  cultivator. 

1  garden  drill. 

• 

1   liand  sprayer. 
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INCOME  AND  EXPENSES. 

The  following  shows  the  receipts  for  produce  sold  from  the  fal^nj 
for  the  past  ten  years.  Exact  accounts  of  everything  have  been  kept. 
To  this  should  be  added  about  $100  received  for  rock  quarried  on  the 
farm  by  the  owners  labor.  The  profit  on  the  calves  which  have  been 
wintered  should  also  be  added,  but  the  amount  is  unknown: 

1897. 

3  acres  potatoes,  678  bushels  at  50  cents $339.00 

8  acres  corn,  220  bushels  at  32  cents 70.40 

One-half  acre  vegetables . 72.00 

Received  for  helping  neighbors 58.00 

Total 539.40 

189S. 

5  acres  potatoes,  930  bushels  at  45  cents  to  %\ $418.50 

12  acres  com,  170  bushels 53.20 

Strawberries  and  vegetables 12C.  30 

Received  for  helping  neighbors 103.00 

Total 701.00 

189JK 

7  acres  potatoes,  1,085  bushels  at  35  cents $379.75 

12  acres  com,  230  bushels  at  30  cents 60.00 

One-half  acre  small  fruit  and  vegetables 136.40 

Received  for  helping  neighbors 46.20 

Total 631.35 

1900. 

10  acres  potatoes,  1,200  bushels  at  40  cents $504.00 

12  acres  corn,  220  bushels  at  32  cents 70.40 

One-half  acre  vegetables 82. 6Q 

One-half  acre  small  fruit,  126  crates  at  $1.(50 201.60 

Received  for  helping  neighbors ^ 36.40 

Total 895.00 

If  too  many  acres  appear  to  be  accounted  for,  it  must  be  remem- 
bered that  much  of  the  land  raises  two  crops. 

IJKU. 

5  acres  potatoes,  710  bushels  at  $1  to  $2 $810.00 

8  acres  com  ( none  sold ) . 

Small  fruit  and  vegetables 69.50 

Received  for  helping  neighlmrs 28.00 

Total 907. 50 
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This  was  a  very  dry  season  and  the  thorough  cultivation  practiced 
told  well  on  the  potato  crop. 

1W2. 

5  acres  potatoes,  1,600  bnshels  at  25  cents $40aOO 

10  acres  com,  280  bushels  at  35  cents W.tt 

Small  fruit 325.41 

Ueceivwl  for  helplut^  udgbbora 42.00 


Total 865.40 

IWW. 

Potatoes,  at  H)  <vnts  to  $l.r>0 $412.00 

Received  for  work  at  coUejiire 175.00 


Total 587.00 

In  liK)3  half  the  land  was  rented  And  the  owner  spent  three  months 
away  from  home  starting  a  farm  for  a  college.  This  made  the  re- 
ceipts for  the  year  very  low. 

1904. 

5  acres  potatoes,  s  acres  corn,  etc : 

Potatoes,  750  buHhels  at  75  c*ents $502.  oO 

(^)rii,  LMO  l)iisliels  at  40  cents 84.00 

Small  fruit  ami  ve>retal)Ies 140.50 

Itei'cived  for  lielpinj;  neijrlibors j»}.2j 


Total 849.25 

11)05. 

6  acres  potatoes,  7  acres  corn,  etc. : 

I'otatoes,  Sl)2  l)ushels  at  <50  cents $5H5.20 

Corn,  lOS  linsliHs  at  40  cents G7. 20 

S«hm1  corn,  4(;  bushels  at  $1.50 «a).Ot) 

Small  fruit  and  vef:etal)les  __  __. ISfi.M) 

K«Meived   for  hcli»lnp  nelKblK>rs 70.80 


Total 874.70 

4  a<'rcs  potatoes,  S  acres  corn.  etc.  : 

Potatoes,  ;i50  bushels  at  55  cents $102.50 

Torn,  120  Imshels  at  ?>{\  cents 43. 1» 

Pears.  liSO  bushels  at  $1.2(»    343.20 

Seed  corn,  ;>s  bushels  at  .151.75 00.  5o 

Premiums    _..   __.__ 243.25 

ITojrs 142.50 

iotal 1,031.15 
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RESULTS  ACCOMPLISHED. 

The  results  accomplished,  as  shown  in  the  foregoing  statements,  " 
have  not  been  obtained  by  catering  to  fancy  city  trade.    The  nearest 
market  of  any  consequence  and  the  one  where  most  of  the  produce 
has  been  sold  is  a  town  of  2,500  inhabitants  7  miles  distant. 

In  1899  the  mortgage  of  $150  was  paid ;  in  1902  a  bam  was  built  at 
a  cost  of  $100;  in  1903  a  well,  a  windmill,  etc.,  were  built  costing 
$100,  and  an  addition  to  the  house,  costing  $200,  was  made.  The 
fencing  used  cost  about  $50. 

The  home  is  now  comfortably  furnished  and  practically  all  has 
been  paid  for  in  ten  years.  The  other  expenses  of  the  farm  have 
been  very  light  except  for  nursery  stock,  which  has  probably 
cost  $800.  The  house  is  a  neat  little  four-room  cottage.  The  bam 
has  a  stone  basement,  IG  feet  by  20  feet,  for  stock  and  an  upper  story 
for  grain  and  hay. 

Mr.  Martin  now  owes  no  one  and  has  some  money  ahead.  The 
farm  could  easily  be  sold  for  $2,500.  The  owner  has  made  three 
pleasure  trips  to  Colorado  and  spent  three  months  last  winter  in 
Switzerland.  lie  has  found  time  also  to  gain  a  good  command  of 
Englisli,  both  spoken  and  written. 

Mr.  Martin  says  his  place  is  far  from  producing  what  it  is  capable 
of;  in  fact,  there  are  several  acres  that  have  as  yet  produced  almost 
nothing.  He  expects  to  do  much  better  in  the  future.  It  will 
readily  be  seen  that  much  time  and  money  have  been  spent  on 
orchards  which  have  only  just  commenced  to  bear. 

The  neighbors  used  to  laugh  at  the  young  foreigner  and  nick- 
named him  ''  Ilazelbrush/'  but  now  they  say,  "  He  is  making  more 
money  on  20  acres  than  we  do  on  160."  fie  does  not  want  any  more 
land,  but  wants  to  farm  what  he  has  better.  In  speaking  of  the  size 
of  farms  he  once  said :  '*  People  of  moderate  means  should  not  farm 
too  much  land.  A  man  can  start  on  20  acres;  40  acres  will  do;  80 
is  enough;  100  an  abundance;  320  a  misfortune;  and  640  a  calamity." 

GENERAL  CONCLUSIONS. 

Nothing  in  this  l)ulletin  should  be  interpreted  to  mean  that  the 
time  has  come  when  the  average  farm  in  the  com  belt  should  be 
reduced  to  '20  or  40  acres.  We  do  not  mean  any  such  thing.  It 
seems  perfectly  clear  that  the  majority  of  farms  should  contain  80 
to  1()0  acres.  There  is  no  reason  why  the  man  who  owns  a  large 
farm  and  has  means  and  help  to  operate  it  should  reduce  his  acreage. 
But  the  man  who  must  depend  mainly  on  borrowed  money  or  is 
unable  to  secure  sufficient  help  often  overreaches  and  reduces  his 
profits  or  creates  an  actual  loss  in  consequence,  when  if  he  had  been 
content  to  work  on  a  smaller  scale,  depending  mostly  upon  his  own 
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lalx)!'  and  as  littlt*  as  possible  upon  Iwrrowecl  funds,  success  would 
liave  lM?en  much  more  certain. 

Even   the   man   on   a   l(>0-acre   farm  must   depend   largely  upon 
making  a  }^roiit  from  hired  labor.    His  margin  usually  is  not  large 
and  his  lisk  is  considei*able.    He  must  commonly  be  content  with  t 
wry  moderate  letnrn  upim  his  investment.    Tliere  ai^e  many  details 
which   must   too  often   Ixv  entrusted   to  incompetent   or  indifferent 
])eiNons,  and  many  small  losses  and  leaks  occur  that  could  be  pre- 
vent(Ml  if  the  owner  had  less  to  look  after.     The  small  farmer  can  not 
exp(»('t  to  clear  as  nnich  as  the  larger  one  in  the  most  favorable  sea- 
sons, but  on  the  other  hand  his  loss  will  be  much  less  in  unfavorable 
seasons.     lie  lias  less  risk  not  onlv  because  he  has  less  invested  in 
land,  but  especially  l)ecause  he  has  less  invested  in  teams,  machines, 
feed,  etc.,  and  has  entirely  eliminated  the  very  impoilant  item  oi 
exp(Mise  for  hired  help,  and  also  because  he  can  keep  closer  watch 
of  everything  and  in  case  of  sudden  or  unforeseen  contingencies, 
such  as  sudden  storms,  can  care  for  his  smaller  acreage  more  quickly. 
Generally,  too.   his   income   will   be   more   evenly   divided   between 
seveial  ]>roducls  than  is  that  of  the  larger  farmer,  and  consequently 
his  cliaiices  of  heavy  loss  are  very  much  reduced.     In  case  of  poor 
cro])s  the  small  farmer  can  lose  little  l)esides  his  living  expenses  lo- 
calise liis  running  expense  is  very  small,  but  the  large  farmer  Avho 
oJ)e^ate^  on  borrowed  capital  has  his  interest  to  pay  and  heavy  run- 
ning exj)enseh,  including  hired  labor.     One  adverse  season  may  con- 
sume tlie  profits  of  several  favorable  ones. 

The  ca|)ital  invested  in  a  small  farm  is  often  of  minor  importance, 
the  owner's  hd>oi'  being  the  nniin  producing  factor,  but  on  large 
farms  oi*  even  on  farms  of  moderate  size  interest  on  the  investment 
mav  b(»  niucli  more  than  the  value  of  one  man's  labor.  Nearly  every- 
thing  on  the  small  farm  returns  a  larger  percentage  of  profit  because 
eveiytliing  receivers  tiie  owner's  ))ersonal  attenti(m.  He  does  all  the 
work  and  does  it  nnich  l)etter  than  hired  men  can  be  exi>ected  to,  and 
tl)i-  <lillei'enee  is  often  enough  to  make  the  difference  between  a  loss 
imd  a  good   pi'oiit. 

(reneially  tiie  man  on  less  than  ^0  acres  can  not  afford  to  grow 
much  grain.  As  a  rule,  he  should  aim  to  produce  things  that  are 
s:hi])[)ed  into  his  lionie  town  rather  than  those  that  are  shipped  out. 
A  glanee  at  any  gnx'er's  stock  is  sullicient  to  show  that  he  is  obliged 
to  import  niucli  that  eould  be  profitably  gi'own  in  the  vicinity. 
•Strawberries,  blackberiies,  grapes,  melons,  cabbage,  tomatoes,  onion.<. 
swe<'t  potatoes,  anil  potatoes  are  amcmg  the  products  that  are  aiuiu- 
ally  shipped  into  many  of  the  towns  in  this  region  and  during  the 
season  when  they  could  be  Mij)plied  by  the  neighboring  farms.  Of 
the  pi'oduets  adai)ted  to  small  farms  for  which  there  is  a  more  general 
:ii:r> 
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market,  hogs  and  alfalfa  will  probably  take  the  lead.  Dairying  can 
always  be  resorted  to ;  the  growing  of  improved  seed  corn  can  well  be 
handled  on  the  small  farm;  100  or  more  hens  can  always  be  made 
profitable.  No  one  man  will  produce  all  of  these,  and  for  that 
reason  there  is  room  for  several  small  farms  near  every  town  of  even 
a  few  hundred  inhabitants.  Near  the  larger  cities  small  farmers, 
truckers,  and  dairymen  are  numerous  and  competition  is  close,  but 
still  there  is  room  for  more  men  with  energy  and  intelligence  who  are 
quick  to  see  what  can  be  produced  at  a  good  profit. 

No  small  farmer  should  depend  entirely  uix)n  any  one  product 
unless  it  be  a  dairy  product.  Danger  of  failure  is  too  great  and  there 
is  not  an  economical  distribution  of  labor.  There  will  be  too  much 
to  do  at  one  season  and  nothing  at  another. 

A  few  cows,  a  few  hogs,  and  a  good  many  hens  will  work  in  nicely 
with  almost  any  combination  of  crops.  If  many  hogs  are  kept  most 
of  the  farm  should  be  in  alfalfa,  and  hay  and  hogs  would  be  the 
products  sold.  Potatoes  or  seed  corn  can  be  handled  with  hogs  and 
alfalfa.  Often  a  pasture  has  to  be  plowed  up,  and  this  makes  an 
excellent  place  for  either  corn  or  potatoes.  If  cream  or  butter  is  to 
be  sold,  enough  hogs  should  l)e  kept  to  make  profitable  use  of  the  milk. 
The  number  of  types  of  farming  and  combinations  of  crops  that  can 
be  adopted  is  very  large,  and  the  writer  has  intended  to  mention  only 
a  few  and  not  to  exhaust  the  list.  It  will  be  seen  that  some  of  these 
types  are  almost  independent  of  local  markets. 

Every  man  must  make  a  careful  study  of  the  local  conditions,  his 
own  preferences,  and  the  crops  and  stock  he  selects.  Of  these  he 
should  become  an  expert  producer.  Every  foot  of  ground  should  be 
kept  busy  as  much  of  the  time  as  possible  and  to  do  this  catch  crops,' 
such  as  turnips,  pumpkins,  millet,  sorghum,  and  early  varieties  of 
corn  planted  late  for  feed,  must  often  be  resorted  to.  Frequently  be- 
fore one  crop  is  off  the  ground  another  may  be  started.  The  produc- 
ing power  of  the  soil  must  be  kept  at  the  maximum  by  the  use  of 
manure  and  legimiinous  crops. 

It  is  not  the  intention  of  the  writer  to  encourage  city  men  who 
know  nothing  of  farming  to  go  on  to  farms  expecting  easy  work  and 
large  profits.  Without  economy  and  hard  work  success  should  not 
be  expected  on  any  farm.  Experience  is  as  necessary  as  in  any  other 
line  of  work.  The  more  intensive  the  methods  the  more  necessary 
exi>erience  l)econies.  It  is  true  that  inexperienced  men  frequently 
make  successful  farmers  from  the  start,  but  this  is  also  true  of  any 
other  lino  of  business.  It  should  be  emphasized  that  each  of  the  men 
whose  farms  have  been  described  was  young,  strong,  and  full  of 
energy ;  that  ho  was  an  experienced  farmer  and  already  familiar  with 
the  locality  before  starting  on  his  small  farm. 
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►onated  milk,  formation  of  lactic  acid 320  29 

use  for  children  and  invalids 320  30 

bou.     See  Game  laws,  under  the  several  States. 

ot  seed,  germinat  ion  and  seeding  directions 309  8, 15 

ots,  cultural  directions,  yield  and  value  as  stock  feed 309  15 

feeding  value 305  21 

variet  ies,  plants  per  acre 309    .  9 

in  flour,  food  use 305  14, 16 

le,  beef,  feeding  on  hay  farm 312  8 

fattening  for  market 320  25-28 

feeding,  cabbage 305  23 

roots 305  20,  21 

food  requirements,  daily  ration 325  16 

])arking  as  means  of  distributing  manure 316  5 

licks.     ^V<  Ticks. 

IT,  sweet  potato,  directions  for  building 324  30 

irs,  root  storing,  directions  lor  construction 305  21,  22 

ent,  concret»».  (litch  lining,  elliciency  and  cost 317  11 

mortar  <litch  lininir,  elliciency  and  cost 317  11, 12 

l)ipe,  small  irrigation  systems;  mixtures,  method  of  mold- 
ing and  cost * 317  12, 15 

lerville  cotton,  wilt -ri'si.stant  variety 302  46 

fal  foods,  cooking 31G  17-19 

•als,  fertilizer  formula,  lish  iin<l  chemicals 320  8 

rring  ivnrv  ])os;s 320  31 

.>se,  tuna,  ])reparat  ion  an<l  u<e 316  16 

3tnut,  starch  content .  excei>tional  among  nuts 305  16 

'ken  iiouses,  \anls,  etc.,  directions 305  29 

'kens;  feed  and  care.  <lisi'as»'s  and  insects,  remedies 305  28-32 

rks,  young,  causes  of  deaili 309  27 

ean  dodder,  de-^cript  ion.  <i'('i\,  etc 306  10,13,19,23 

,'santhemnms.  rinu'iii':,  results 316  10-11 

',  amount  reciuired  in  sand-clay  roads  ])er  mile 311  12 

cowpeas.  cliar.n'i«'ri^n«s 318  26 

mixing  with  san-l  for  road 311  7-10 

oriu:in  and  ])hv-ical  projuTties 311  ^7 

roads  (.>*and-clay  aud  l-urnt-clay) 311  1-19 

tile,  irriiraiion  <  .>](.ni.- 317  13 

'er  and  grass,  wiiliour  mnx'  <to]) 325  10 

bacteria  ctiliun-.  u.-c  on  new  clover  fields 323  15 

bur,  u-«'  a-  i»j.-Mir<* 312  15 

doddcr-inl''~i  a'  i»ii.  d.  .-I'ript  ion  of  soe<l 306  9, 10, 

12, 16, 22-23 

farniiui:  on  .-;i!i'ly  pi-k-pine  lands  of  the  North 323  1-24 

feri  ilizcr  i' !ri:i'il.i,  i'-!i  and  cheini(\ds 320  8 

inoculaii-  n  ■■!'  m»''.v  1  iii'ls,  methods 323  14-15 

kinds  adiipMl)]'-'  ;•.  j:!ck-}>ine  lands 323  H 

maninioih.  I'^-r -an-ly  jack-pine  lands 323  11 

manuri's  jiid  i.-r:i!i/ers 323  22-23 

pasturin-:  lirst  (p.-p.  advantages 323  19 

l)rotein  cdnu.-ui 320  14 

red,  inoculation  n-^^ults 315  15,16,18,19 

rotation,  sandy  lands 323  22 
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Clover  eeed  growing,  customs,  yield,  eic 323  18-21 

harvesting  and  curing 323  20-21 

product  ion  on  jack-pme  lands 323  10 

quantity  to  sow  witn  nurse  crop 323  13 

i^ocding  with  or  without  nurse  crop 323  11-14 

stand,  securing  on  jack-pine  lands 323  11-15 

value  as  green  manure  on  jack-pine  lands 323  10 

Coal-tar  dyes  substitute,  roselle,  suggestion 307  14 

products,  use  as  food 305  15 

Coccus  licspcridutH,  roselle  sc^le.  distribution  by  ant 307  16 

CoUetotric/iinn  gossypii,  cause  of  anihracnose 302  47 

Colonche,  fermented  drink  made  from  tunaf? 316  16 

Color,  ai)i)les,  effect  of  fertilizers,  experiments 316  8-9 

jelly  and  candies,  use  of  tuna  juice 316  17 

Colorado  game  laws,  (;lose  seasons  and  hunting  Jicenses,  1907 308  6, 

12,27,35,41 

(Jrand  Junction  Fruit  (Jrowers' Association,  methods  and 

growt h 309  22-23 

niil<)}zrowing  experiments 322  11,22 

Composting  lish  fertilizer 320  7 

Connecticut  game  laws,  close  seasons  and  hunting  licenses,  1907 308  6, 

12,27.35,41 

Cunstipuiion,  chickens,  remedies 305  31 

Cooking'  c(.'real  foods 316  17-19 

Cooling  room  for  storing  hops,  description 304  31-33 

Cooperation,  niarketing  fruit  and  truck  crops 309  20-23 

Coo{)erativo  ass(»(iati(>ns  for  marketing  crops,  methods,  difiicultieR. .  309  20-23 

(It'inonst  rill  ion  work  on  southern  farms 319  1-22 

Cool.     Stc  Ciimc  laws,  under  the  several  States. 

Cop]'or-siil|;h;ii<"  solution  for  us<'  in  chicken  houses 305  30 

Corn  and  cowi)ens,  mixture  for  silage  or  forage,  planting  directions  .   318  11-12.27 

belt,  small  farms 325  1-29 

])cst  condition  for  lilling  silo 313  " 

breeding  work  results 317  21 

biislu'l.  legal  wi'ight 313  28 

com]»arison  with  emmer  as  feeding  stuff 305  1^19 

cribs,  c(»nvenieni  arrangement 313  -^ 

culture,  fertilizers,  and  yiehl.  Alabama  diversification  farm...  310  12.17,20,24 

in  demcustration  work 319  15-16 

n\eihods,  tests  (.f  yield 317  1^^^ 

'Miliinir  iir.d  hu.-king,  com])arison  wiih  husking  from  standing 

siiilks ;>13  ^ 

shocking  cost  ])er  acre,  hand  and  machine 303  6.19,22 

t  inie  and  methnds 313  1^^^ 

with  knives,  methods  and  co.'^t 303  ^5 

Kgyptian.  und  Jerusalem,  resemblance  to  milo 322  5.21. 

feriiii/jTs,  tests  for  use 317  ^ 

f-xLliTrilaire 316  -^ 

>'.<■  also  l''()(liK'r. 

f'.r.ii_M^  <To]).  inijiroiitalde 313  ^ 

ir.-.-'<'d,  ^ilii.'^'e,  feeding  value 309  Jj 

LMihi-rini: 313  ^'':^ 

h:ir\i  stirii:  and  st<>rin,<: 313  *■  '" 

nuiehinerv.  u-e 313  h 

12.13,21.22 

ni;H'lnn<^s,  d«'scri]Mi«»n,  cost,  and  efhciency 303  ' 

li'i-kinir.     »S(i  lIn<kin.L'.  .- 

jerkiiju'  e.us  uriliusked .313  h 

kilii-dr\  in-  nuide  n.erss.iry  by  'nad  treatment  of  crop 313  "Z 

knives  und  hii-kin.r  j-'ins 313  "',V 

ni:.ciiinerv,  nse  in  harvest iiiL'  crep 313  ..  oo 

12.13,21,-: 

iiM  :d  and  bciins,  iov(\  for  Invjs 306  *    Ti 

iiKiisture  cr)nter.t 317  .  «, 

j-.rnductiveness,  increasing 317  '^R 

protection  from  insects,  mice,  an<l  rats 313 
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•n  seed,  selection  in  field 319 

shocking,  building  and  tying  shock,  method  of  making  shocks. .  313 

shrinkage  in  cribs 317 

December  to  June 313 

shucking |  j.,  ^ 

silage  and  cotton-seeti  meal  for  dairy  cows 320 

storing,  ears  and  slover 313 

use  in  fattening  cattle 320 

varieties,  productiveness,  comparison 317 

vield,  averajje  per  acre 303 

rn-harvestinj'  machinerv 303 

rn-picking  machines 313 

rn-shock  loader,  description 303 

rrosive  sublimate,  use  in  disinfection  of  scabby  potatoes,  cost 316 

tton,  barring  oil  an<l  toj)ping 319 

breeders'  association,  sale  of  seed,  restrictions 302 

breediiiLT,  early,  to  escape  boll- weevil  damage 314 

characters  desired  in  seed  selection 314 

crop,  conditions  affecting 314 

cultivation,  intensive 319 

cultural  system  under  boll- weevil  conditions 319 

defoliate,  description,  value  in  boll-weevil  control 314 

early  and  rapid  fruiting,  distinguishing  marks 314 

brooding,  to  escape  boll-weevil  damage 314 

plantinLi:  Jiud  early  maturing  varieties 319 

stiUKl,  directions  for  planting  and  covering  seed 314 

Egyptian,  compari^j-ni  with  Sea  Island 302 

susceptibility  to  "black-arm" 302 

fiber.  Icnirth  desirable  in  seed  selection 314 

hybridizing 314 

late  fruiting,  characteristics 314 

plant,  typo  recommended  for  early,  rapid  fruiting 314 

planting,  obstacle*  to  ]>ro<j:ress,  credit  and  rental  system 302 

rank  growth,  control  l)y  seed  selection 314 

Sea  Islauil.     Sec  Soa  Island  cotton. 

seed  improvement  by  gravity  separation 302 

s(»lection  and  storing 319 

seed-bed.  ])ro])aration  to  insure  early  stand 314 

spacing  bot woon  plants  and  rows 319 

stalks,  brushinir  otT  infested  squares 319 

yellow,  cause  arul  pn*vontion 302 

tton-seed  meal  and  corn  silai^c  for  <lairy  cows 320 

wpea  pasture,  value  for  hoirs.  returns  per  acre 318 

seed  c:rowin«:.  harvesting,  thrashing,  and  storing 318 

(plant it  V  to  sow  per  acre 318 

wpeaa  and  soy  Ix'ans.  comparative  value  in  crop  rotations 309 

culture,  uses  and  feedins:  value 318 

cuttin-^  time,  hay  or  seed 318 

feeding  value,  horses,  cattle,  and  poultry 318 

harvesting  machinery 318 

hay.  plantini:.  cuttine,  and  curing 318 

inoculat wu,  results 315  11, 

iron,  immunity  to  root-knot 302 

mixtures  for  hay 318 

pasture,  fatteiiini;  steers 318 

f     \  /305 

^'''^'''-^ \310  10, 

])ickiu«r.  hand  and  machine -^ 318 

])lantin::  an<l  liarvosting.  seed  quantity  per  acre,  and  yield.  309 

rotations  for  suii  improvement.  Southern  States 318 

soil-renovatinur  crop  for  ]>oor  land 319 

thrasliing  machine,  modifications,  and  price 318 

suir-:<*stions 309 


Page. 

16 
12, 14-16 

22-26 
28 

26-31 
9, 17-19 

28-29 

22-27 
27 
17 
26 
1-32 
21 
22 
12 
13 
2^ 
1-28 
14 
22 
13 

10-11 

21-22 

7-10, 14 

1-28 

12 

24-27 
13 
13 
15 
23 
8-10 
13 
16 
23 

33 
14 
27 
13 
13 
39 
2^29 
13 
15-22,27 

12, 13, 16 

15-19 

1-28 

9,19 

14-15 

17-22 

8-10 

15, 16, 19 

18 

11-13, 27 

14 

25 

18, 21, 23 

16-19 

17 

22-24,  28 

17 

21-22 

18 
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Cowpeas  use  on  hay  farm,  culture  and  harvesting 312  9, 11 

valut;  art  food,  hay,  and  green  manure 302  18 

to  southern  farms 318  7, 22-24,27 

varieties,  characteristics 318  24-27, 28 

c<)ni])arison,  earliness  and  yield 309  18 

Cows,  dairy,  feeding  experiments,  emmer  comparison  with  barley. .   305  18 

roots,  experiments 305  20 

milch,  at  pasture,  feeding  cowpea  hay 318  14 

grain 317  26-27 

Cranberries,  composition,  comparison  with  roselle 307  13 

Cranbt^rry  substit ute,  roselle 307  5, 13 

Cream,  bact(?ria,  relations  of  age  and  temperature 309  31-32 

ripening  starters,  practical  use 317  27-28 

Creosote  treatment  of  fence  j)osts,  cost 320  31 

( 'ribs,  (rorn,  convenient  arrangement 313  24 

Crimson  clover,  use  on  hay  farm,  culture  and  harvesting 312  9,10 

val  ue  as  green  manure  for  sweet  potatoes 324  7 

Crop  rotation,  Alabama  diversification  farm 310  7,23 

purj)oses  accomplished 302  17 

sweet -i:)otaio  growing 324  5, 16 

rotations,  cotton  farms 319  14 

cowpeas,  for  soil  improvement,  Southern  States 318  22-24,28 

hay  farm 312  9, 15 

( )klahoma.  suggest  ions 309  15-16 

Cropping  systems,  small  farm 325  7, 14,22 

Cro})s,  Alabama  diversification  farm,  cost  and  vield,  1904, 1905,  1906.  310  14-15, 

18-19, 21-22 

fruit  and  truck,  marketing,  cooperation 309  20-23 

rotation  to  prec(Hle  <*orn 317  20 

Ckoshy,  M.  a..  J.  F.  DrcKjAK,  and  W.  J.  Spillman,  bulletin  on  **A 

successful  Ala])ama  diversification  farm" 310  1-24 

Cultivator,  sweet  ])otato,  description 324  23 

Cultures.  ])ure,  nitrogen-gathering  bacteria,  directions  for  use 315  7-8 

C\iring  ho})s,  oljjcct ,  theory,  and  practical  methods 304  19-33 

lea,  black  and  green,  directions 301  12-15 

(.'ii-^rufd  sj)p.,  cultivation,  host  ])lants,  and  description 306  7-11,16-19 

CulttTs,  corn,  hand  and  horsepower 313  11-12 

Cutting  corn,  cost  per  acre,  hand  and  machine 303  6>1^ 

cowp«*as,  time,  hay  or  seed 318  9,19 

Cuttings,  lioj),  use  in  pro])agat i(»n,  setting  and  cultivating 304  9,10-12 

Dairy  cows,  feed,  col  ton-seed  meal  and  corn  silage 320  28-29 

Str  a /so  (.'(nvs. 

I)anipiiig-<)ff,  coll  on,  cause  and  control 302  41,4/ 

Deer.  T>rivale  narks,  laws,  notes 308  5'^' I' 

8,13,16,19. 
20,23,35,51 

Sn  '//.so  (lame  law.--,  under  the  several  States. 

Del'nliate  coiton.  <lr.<«rif»i ioTi.  value  in  boll-weevil  control 314  21--* 

Delaware  puiie  laws,  close  ^ea.-ons,  and  hunting  licenses,  1907 308  ;; 

12,27,35,42 

Deiiioiir-iraiinii  work,  cooprrai  ive,  on  southern  farms 319  ^T^J 

plan  and  sco]>e 319  K^ 

Diarrlua,  cliii'keii.'^.  reine»lies 305  .  L 

Dilibi*',  -euini:  .^weel  pel  aloes 324  ^9,*^ 

DikinL' ainl  (IrainaLM*.  relaiive  cosl  and  value 320  «, 

I>ij)l(>s-s  so/tffncoln,  cau^e  of  "blast  "  in  niilo 322  ,g 

J)i<<'ast\  liiiiL'ous,  nf  roselle,  coiiirol 307  ,n 

Disea-es.  cution,  coiiirol  bv  rolaiion  wilh  immune  crops 302  ,_  .q 

4^  45,47,48 

<ll  32 

]>ouItry.  remedies 305  auAS 

Sea  Island  coUou,  causes  antl  prevcFUion 302  ^-l 

sweet  poialf)es,  description,  ])rev(Mit ion,  and  control 324  ^    «2 

Disinf(Mlanl,  chicken.  i«»r  inlestinal  diseases 305 
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jinfection,  scabby  potatoes 316  12 

strict  of  Columbia  game  laws,  close  seasons,  and  licensee,  1907. . .  308  6, 13, 27 

tch  cleaner,  construction  and  use 321  13 

tcher  for  cleaning  ditches,  construction  and  use 321  13-14 

tches,  lining  to  prevent  seepage  losses 317  10-12 

versification  crops,  benefits 302  17 

farm,  Alabama,  successful 310  1-24 

•dder,  control  in  Europe 306  6 

not  poisonous  to  stock 306  26 

plants,  detection  and  destruction 306  22-24 

relation  to  farm  seeds 306  1-27 

seed,  detection,  cleaning 306  15-21 

sources,  sizes,  description 306  12-19 

•dders,  characteristics,  varieties,  nost  plants 306  7-11, 27 

igfish,  use  for  fertilizer 320  7 

ve.     See  Game  laws,  under  the  several  States. 

ag,  plank,  for  earth  roads,  directions  for  making 321  8 

split-log,  for  earth  roads,  directions  for  construction  and  use. .   321  1-14 

ainage  and  diking,  relative  cost  and  value 320  10 

control  of  cotton  rust 302  48 

road  construction 311  11 

u^,  Doultry,  list 305  31-32 

ying  nops,  pract  ical  methods 304  23-26 

y-land  grain  crop,  milo 322  1-23 

ick,  wild.     See  Game  laws,  under  the  several  States. 

rcGAR,  J.   F.,  M.  A.  Crosby  and  W.  J.  Spillman,  bulletin  on 

*  A  successful  Alabama  diversification  farm  " 310  1-24 

irra  varieties,  characteristics 322  5-6 

.rum  wheats,  baking  tests 320  21 

e,  roselle,  suggestion 307  14 

rth  roads,  split-log  drag,  directions  for  construction  and  use 321  1-14 

gplant,  ringing,  results 316  9 

gB,  incubation,  evaporation  and  other  factors  affecting 309  24-26 

turning  and  cooling 309  25-26 

yptian  corn,  resemblance  to  milo 322  5, 22 

cotton.     See  Cotton,  Egyptian, 
c.     See  Game  laws,  und(T  the  several  States. 

imer,  composition,  comparison  with  other  cereals 305  17 

feeding  stuff 305  17-19 

gines,  gasoline,  shocking  and  shredding  corn 303  30 

rope,  dodder  control 306  6 

aporation,  eggs,  relation  to  incubation 309  24-26 

r305l 


periment  Station  Work,  XLII,  XLllI,  XLIV,  XLV,  XLVI ^ 


309 

316 

317 

,320. 

port,  game,  State  laws  prohibiting 308 

•ina,  wheat,  cooking  long  and  short  ])eriod,  digestibility 319 

•m  animals.     S(r  Animals. 

diversiiication,  .Alabama,  successful 310 

hav.     Sri  liav  farm. 

home,  iin])roving  convenient'cs 317 

one-horse,  inanaLremeiit  as  hav  farm 312 

twenty-acre,  Xel)ra>ka,   cost,   management,  equipment,  and 

returns 325 

•mers,  southern,  cooperative  demonstration  work 319 

•ming,  clover,  .^andy  jack-pine  lands  of  the  North 323 

•ms,  demonstration.  South,  plan,  number,  and  scope 319 

forty-acre.    Nebraska,   cost,    management,  equipment,  and 

returns 325 

small,  corn  belt 325 

tening  cat  t  le  for  market ^. 320 


1-32  each. 

26-32 

18 

1-24 

5-10 
6-13 

21-27 

1-22 

1-24 

6-8 

7-21 

1-2& 

2&-28 
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Fatteniujjj  ho'^?,  cowpoa  paftiire 318  13 

methods,  cost 310  11,15,19,22 

l>ig>,  cull  beans,  comparison  with  other  feeds 305  25 

t-ho'.'p  and  lambs,  emmer  experiments 305  18 

sleors,  cowpea  pasture  and  hay 318  14 

Food,  chickens,  directions 305  28 

hoppers  fur  poultry 316  30-32 

musty,  chicks,  cause  of  death 309  27 

slock,  s\ve»*t  potatoes,  use  and  value 324  38-39 

I'^eetliui:,  irrain.  milch  cows  at  pasture 317  2(r27 

ho:;.  supi)lements  to  corn 316  25-28 

ho'rsi',  tests 316  22-25 

mixt  ures  for  ho^'s 316  26 

St ulf,  use  of  emmer 305  17-19 

Fcnt'c  posN,  cut  tint:,  time  and  manner 320  32 

})rcsorvat ion  methods 320  30-32 

Fence-,  limj  pasl  ures.  direct  ions 305  25 

Ferlilizer  disiributers  for  sowiui^  f<*rtilizers 324  8 

distribution,  methods  and  cost 31<5  '),6 

tisli.  (•ri.'iu,  coiuj)()sitioii,  and  value 320  5-9 

formulas  com))iiiin.ir  (isli  and  chemicals 320  7 

rosolle.  formula,  (plant it  V  per  acre 307  11-12 

Fer( ilizers,  alfalfa ' 310  11-21 

elover  ou  jack-pine  lauds 323  23 

comuKM'cial,  use  on  sweet  potatoes,  application 324  7-9, 17 

corn 310        13, 17. 20 

le-Is  for  yield 317  20 

'•olton,  reconim<Mi(b»  i  in  demonstration  work 319  12 

elTeri  on  color  (»f  aj)plos.  oxj^eriments 31()  ^9 

'piality  of  wheat 320  21 

le^'umiiious  hay  crops 312  8, 14 

need  uoi  be  >upplied  by  inoculatiou  of  lej^umes 31.'i  13 

Sea  Island  cotton,  sj:eneral  principles  and  formula,  quan- 
tity per  acn^ " 302  20-23 

swoei  potatoes 324  ^^ 

use  and  <:eneral  principles 302  20-22 

Fiber,  cotiou.  leuirih  desirable  in  seed  selection 314  ^-^ 

rosolle.  fjuality  and  uses ^ 307  ^^ 

Fibers,  col  ton,  short  or  weak,  cause  and  prevention 302  38 

I'irin::  burul-clay  road.  din?ctious 311  ^^ 

Fish  I'crtili/cr.  ori'^in,  (•o:nj)osition,  and  value 320  ^ 

Flavor,  milk,  from  feed,  prevention 1^5  ^^q 

Max.  dodder  itih'st at  ion.  description  of  seed 306  «„' 

10,12,16,23 

Florida  craiue  laws,  close  seasons,  and  huuting  licenses,  1907 308  ?<; 

13,27,»5i« 

rosoll"  iutrovluction  fro/n  Jamaica 307  o 

Soa  Island  cotton,  annual  crop 302  «  ■. R 

Flours,  irlutcn,  and  similar  foods,  examination,  results 305  ^10 

Fodder,  eoni,  f.»,Mlirbr  value 313  -atO-^'Z 

})rej»aration.  ro;<t 303  •^    \^ 

prot(Mn  conteui 320  o\ 

silau^e 316  "^ 

ha II 11  nu'  rack 313  ,<^*2-^ 

shreddi?!'.':  and  stfiri-iLr 313  ^^"  ^ 

cost 303  ,.^^'y'' 

storinir  and  i>rotoction 313  ^^^o- 

FoliaLTM  injury.  Honleaux  mixture,  description  and  prevention 305  1 

Food  |)r(»i)ifa{ion.Tier'(»ssity  of  knowled.^(?  of  nutritive  value  of  foods. .  317  7- 

Foods.  c'Te  il.  cookinu: 316  1  _,  _3- 

di;ibeti«.\  examination,  results 305  1-^ 

,.  ,,|•;l._r,^  (I'njH.  ])rotein  Content 320  1* 

Forcinir  pia'il<.  use  of  anesthetics 320  22 

FormaMohyde  'j:as,  u:oneration  for  disinfection  of  scabby  potatoes.  316 
Formalin,  u-^e  in  disinfection  of  scabby  potatoes,  cost 316 
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8t,  injury  to  sweet  potatoes 324  26 

sted  corn  silage,  feeding  value 309  19 

lit  crops  marketing,  cooperation 309  20-23 

growers*  associations 309  22-23 

0mall,  profit  on  small  farms 325        11,  23,  25 

U,  nematode,  similarity  to  nodules 31.3  12 

ne,  close  seasons,  United  States  and  Canada,  1907 308  11-24 

export,  stale  laws  prohibiting 308  26-32 

laws  for  1907 308  1-52 

legislation,  U.  S.  and  Canada,  1907 308  3-10 

packages,  marking,  laws 308  25-26 

preserves,  establishment  in  States  and  Canada 308  5 

sale,  restrictions 308  34-39 

shipment,  federal  laws 308  25 

transportui ion,  l-.iws 308  25-33 

warden  sorvice,  laws,  1907 308  5 

J,  illuminating,  effinns  on  trees,  symptoms 31(5  12-14 

^oline  engine,  larin.  for  husking  and  shredding  corn 303  30 

jrgia  game  law.-',  close  seasons,  and  himting  licenses,  1907 308    0, 13,  27,42 

Sea  Islancl  c(^tt()n,  annual  crop 302  8 

tea-plant ing  experiments 301  7 

ming  Sea  Island  cotton,  special  equipment  and  care 302  11,  40 

dling  herbaceous  j)lants 31(J  9, 11 

iten  flours  ant  I  .similar  fotxls,  examination,  results 305  13-16 

It.  mountain.     Sec  Game  laws,  under  the  several  States. 
)3e,  wild.     Srr.  (iame  laws,  under  the  several  States. 

)se-neck  lunuls,  object  ionable  in  grain 322  8 

.in  feeding,  milch  cows  at  past  ure 317  26-27 

musty,  cau.se  of  death  of  young  chicks 309  27 

.as,  Bermuda.     .SVf  Hormuda  grass. 

brome,  protein  cont'iit 320  16 

fertilizer  formula,  fish  and  chemicals 320  8 

sowing  without  nurse  crop 325  10 

.vity  separation,  cotton-seed  improvement 302  33 

,y  crowder  cowpeas,  characteristics 318  26 

!en  manuring,  value  increased  by  inoculation 315  12 

>enhouse  tomatoes,  pollination 317  15-17 

jeuhouses,  summer  mulch,  use  of  manure 305  9-10 

ut  cowpeas,  characteristics 318  25 

mbo  clay,  <lescription 311  16 

ns,  automatic,  hunting,  prohibitions 308  4,8,10 

re.     See  Game  laws,  under  the  several  States. 

RTLEY,  C.  P..  bulletin  on  ''Harvesting  and  storing  corn " 313  1-29 

rvesters,  corn,  sled,  construction,  cost  and  efficiency 303  7-10 

rvesting  corn 313  1-29 

cost  of  di iTerent  methods 303  32 

machinery 303  1-32 

methods,  relation  to  soil  fertility 313  27 

cowpeos.  directions 309  17 

milo  crop 322  17 

roots 305  21-22 

rosclle  calvi^cs .307  12 

soy  beans,  diriMMions 309  17 

sweet  potatoes,  time,  methods,  implements,  grading  and 

packin- 324  2&-28 

waii  game  laws,  clnse  seasons,  and  hunting  licenses,  1907 308  6,13,35 

y,  Bermuda  irrass,  yiehl  and  value,  Oklahoma  experiments 320  12-13 

cowpea,  harvest ini:  and  storing 312  12 

mixt  nre>^.  planting  directions 318  11-13 

plant in<:.  cuttinir.  and  curing 318  8-10 

farm,  manajrenifMii,  equipment  cost,  expenses  and  receipts —  312  6-13 

.southern,  succ«»ssful 312  1-15 

erowinii  on  southern  farms 312  13-16 
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Hay,  mixed  grasees,  protein  content 320  16, 17 

shed,  description 312  12 

winter,  mixture  of  oats,  vetch,  and  crimson  clover 312  14 

Hemp,  wild,  results  of  inoculation 315  11 

Hens,  feeding,  substitution  of  snow  for  water 309  28 

Herbaceous  plants,  ringing,  experiments 316  ^U 

lii terodira  radicicola,  CAUse  of  root-knot 302  47 

roselle,  danger  and  avoidance 307  11, 16 

Hibiscus  sabdariffa.    See  Roselle. 

HiLLMAN,  V.  II.,  bulletin  on  "Dodder  in  relation  to  farm  seeds"...  306  1-27 

Hogfann,  Alabama  black  belt 310  1-24 

feeding,  pasturage  and  dry-lot  comparison 316  28 

supplements  to  com 316  25-28 

management,  Alabama  diversification  farm 310  M2 

raising  on  small  farm 325  19 

Hogs,  cowpea  pa.'^ture,  returns 318  13 

fattening  after  cattle,  effects  of  different  feeds 320  28 

methods,  cost 310  11,15,19,22 

feeding  beans,  experiments,  methods 305  25-28 

roots 305  21 

suggestions 305  28 

tankage  for  hogs  following  cattle 316  28-30 

pasture,  alfalfa,  Bermuda  grass,  cowpeas,  and  peanuts 310  10, 12, 16,18, 

20,21,23,24 

pasturing,  alfalfa  and  cowpeas 305  24, 25 

Home,  farm,  inij)roving  conveniences 317  5-10 

Home-grown  tea 301  1-16 

Honduras  rice,  description 305  ^ 

Honey,  tuna,  nuinufaclure 316  1^ 

Hop  growers'  associations,  Pacific  coa.st,  advantages 304  39 

growing   conditions,    climate   and    soil,    area   of   production, 

I'nitod  States 304  7-8 

kilns,  types,  construction,  details 304  26-31 

planting  directions 304  10-12 

product i(»n,  cost 304  36 

United  States,  1901-1906 304  37 

propagation,  seedlings  and  cuttings 304  ^ 

pruninij  methods 304  j^ 

root.^,  pri('(»  ])cr  thousand 304  *J 

training  sv>t(Mns 304  ^    ar 

troliises,  ([(-script ion 304  ^^^ 

yield  jht  acre,  1879,  1SH9,  1899 304  ^ 

Hoppers,  j)oultry  feeding 316  ^^\^ 

Hops,  baling,  directions,  pr(?sses,  measure  and  weight  of  bales 304  ^^n^ 

cooling  and  storing 304  ^  ^^^ 

curing.  (;l)j(^ct,  theory,  and  practical  methods 304  ^  ^^ 

LTowinu:  and  curing 304  «,^c 

marketing,  conditions,  needs 304  ^^  rij^ 

pickinir  and  t(*sting  for  ripeness 304  ^       ^ 

irani})ling,  injuries 304 

unripe,  (iisid vantagt.'s 304 

Horse  feeding,  carrots  and  parsnips \^!ir^ 

cowpea  hay 318  o- 

tesis 316  2r     ^ 

Ilolheds,  sweel -potato  propagation,  heating  methods 324  1 — 

Houses,  storage.  s\v(^ei  potato,  directions  for  building,  temperature  .  yi 

and  ventilation 324  3^^^^ 

Hunting  lic»Mises,  laws.  1907;  details 308      ^^^^Xl 

Huskers,  corn,  ({(Ascription 303  ^^.Xs. 

Husking  corn ,  cost  por  acre 303  ^if'ja 

I'roni  shock 313  '^Jta 

standing  stalks 313  ^  ^'^^ 

inetluxls,  cost 313  ^ 

niachinc^s,  use 313  21,^ 
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brid  plants,  elimination  from  Sea  Island  cotton  fields 302  15, 23 

bridizing  cotton , .  314  29 

s.     See  Game  laws,  under  the  several  States. 

►  for  household  use,  danger  of  pollution 309  5-7 

iho  game  laws,  close  seasons,  and  hunting  licenses,  1907 308  6, 

13, 28, 35, 42 

inois  game  laws,  close  seasons,  and  hunting  licenses,  1907 308  6, 

13, 28, 35, 42 

roQQ  1—32 

piemen ts,  corn  cutting  and  harvesting KoVg  ^^  ,«  21^2 

hops,  baling 304      *     *  33-36 

sweet  potatoes,  planting  and  harvesting 324  19-21, 23, 27 

:ubation ,  eggs,  evaporation,  temperature  and  moisture 309  24-26 

iian  Territory  game  laws,  clase  seasons,  and  hunting  licenses,  1907 .  308  6, 28 

iiana  game  laws,  close  seasons,  and  hunting  licenses,  1907 308  6, 13- 

14, 28, 38, 42 

dians,  hunting  laws,  notes 308  9, 

11, 22, 24, 28 

xiulation  by  soil  transfer,  danger 315  14 

clover,  new  lands,  methods 323  14-15 

effect  on  value  of  green  manuring 315  12 

legume,  effect  on  crop  composition 315  10-12, 15-20 

progress 315  1-20 

when  desirable  and  when  useless 315  13 

«ect  enemies,  roselle,  control 307  16 

pesU?,  introduction  by  soil  transfer  in  legume  inoculation 315  14 

»ects,  control  by  rotation  of  crops 302  18 

poultry,  remedies 305  30-32 

stored  grain,  control 313  26 

:estinal  disinfectants  for  chickens 305  32 

va  game  laws,  close  seasons,  and  hunting  licenses,  1907 308  6, 

14, 28, 36, 42 
ymaa  batatas.     See  Sweet  potatoes. 

•n  cowpeas,  characteristics 318  26 

igation  systems,  cement  pipes,  molding  and  cost 317  12-15 

rk-pine  lands,  (lescri[)t  ion ,  cost,  clearing  and  breaking 323  5-10 

securing  stand  of  clover 323  11-15 

sandy  lands  of  North,  clover  farming 323  1-24 

n,  ra^jelle,  directions,  characteristics 307  13 

inovitch  cotton.     Srr  Cotton,  Eg^'ptian. 

)an  rice,  description 305  6 

ly,  roselle,  directions  for  making,  and  characteristics 307  13 

iisalem  corn ,  resemblance  to  milo 322  5, 22 

inson  grass  and  cowpeas,  mixture  for  hay,  planting  directions 312  15 

use  for  hay 312  15 

init,  source  of  potash,  comparison  with  muriate  of  potash 302  22 

le,  use  as  stock  feed,  Kurope 305  22 

nsas  game  laws,  clos(»  seasons,  and  himting  licenses,  1907 308  6, 

14, 28, 36, 42 

milo  irrowin^' 322  11, 22 

XLERMAN.  Kakt,  F..  and  T.  R.  Robinson',  bulletin  on  "Progress 

n  legume  inoculation" 315  .    1-20 

ntucky  iranic  laws,  clo-e  seasons,  and  himting  licenses,  1907 308  14,28,36,42 

rosene  enjul>ion  for  u.-e  in  (^hicken  houses 305  30 

Ins,  hop.  tyjx's.  con-tructinii  details 304  26-31 

Nfi,  I).  Waim).  hullcun  on  "The  u.<e  of  the  split-log  drag  on  earth 

oads  ' 321  1-14 

tchen  conv<Miicncc>.  suiiircstions 317  6-7 

AIT,  S.  .\..  l)ull«'tin  on  "Demonstration  work  in  cooperation  with 

outhern  farmers"* 319  1-22 

r    -      .                   1        •   .•                                                             f303  5-6 

ives  for^c  uttiiiLr  corn,  description •jq-io  ^^ 
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Kolil-rabi,  varieties,  and  value  as  feed  for  stock 309  14 

Koumiss,  formation  of  lactic  acid 320  30 

Labor,  cost,  Alabama  di versi fication  farm 310  1 1 

Labor-saving  appliances,  farmer's  wife 317  7 

Lambs.  fattcMiiny:.  ommer  experiments s, 305  18 

Laphi/giriafniqipt  rda,  damag<»  to  milo  crop 322  21 

LawsVjramo.  for  1907 308  l-o2 

proposed  but  failinjr  to  pass,  1907 308  H-10 

Leaf.  rottv)n.  largo  size  objcrtioaable  in  seed  selection 314  14 

Leaf-spot,  angular,  cotton.  <k>s(Tiption,  cause  and  control 302  41-43 

Legislation,  game.  United  States  and  Canada,  1907 308  3-10 

Legume  bacteria,  effect  on  crop  compasition 315  10-12, 15-20 

effects  of  soil  conditions 315  ^10 

inoculiilion,  cooperative  field  tests  results 315  14-15 

effect  on  (Top  composition 315  10-12, 15-20 

progres-j 315  1-20 

when  desirable  and  when  useless 315  W 

Legumes  use  in  rotation  with  Sea  Island  cotton 302  18-20 

on  cotton  farms 319  14 

LK[iU(;ir,AHTm'[t  H.,and  Caiilkton  K.  Ball,  bulletin  on  •Milo  as  a 

dry-land  grain  crop" 322  1-23 

Lettuce  diseases,  prevention,  use  of  manure  as  summer  mulch  in 

forcing  house 305  10 

Lice,  chickens,  reniedies 305  31 

Licenses,  hunting,  alien  and  sjucst,  notes 308  6, 

7, 8, 9, 39, 40 

and  shipping  urame,  1907 30S      4-5,41-48 

liiine,  use  on  sweet-potato  land 324  9 

Lining  ditc.'he*^  and  ro-iTvoirs,  to  prevent  seepage  hu'^es 317  10-12 

Live  stock,  keeping  on  small  farms 324  11, 

12,16,19,24 

Long  Island,  close  seasons  for  game,  1007 308  18 

Louisiana,  demonstration  work,  cooperative  letters  from  farmers 319  21 

game  laws.  clo<e  s(?asons,  an(l  hunting  licenses,  1907 308  14,28,42 

[313  11, 

Machinery,  (!orn  harvesting,  use \         12, 13, 21,  22 

1303  1-32 

cowpea  picking,  mowing,  and  thrashing 318  17-22 

ecj^uipment  on  small  farms 325  12, 24 

milo  harvo'^ting  and  thrashing 322  18, 19 

sw(»et-potato  planting 324  21 

Machines,  corn-harvesting,  description,  cost,  and  efficiency 303  7-22 

^f.jiMr  ;rom*    o  — ;  ^lo-^'   ^casous,  aud  huutiug  llceuses,  1907 308  6,14-15, 

28, 36, 42-43 

•      -..;w...j.                omparison  with  corn,  etc 305  21 

•^»-«'   '"       iv- i  an'^  •)lants  per  acre 309  9 

^    ■  .'  .^^,.-tx*:  .Mh.,r.ii    rlirections,    harvesting  and 

309  10-12 

...       .^>      •» 'V3rn 317  20 

-^"^^  "'^r  f/^rcing  houses 305  9-10 

312  8 

316  5-6 

ii     wi  .... .      ,1  .u.age  crops 320  15, 16, 17 

ri  cowpeas  an<l  soy  beans,  comparison 309  18 

'"'cost * 316  5 

'^^--                        r-^i  ..f ->rH, ui  rust 302  48 

'♦        302  45 

'I     -<v\.-       /<                                      ...................   o^4  O 

ue  com|/...0'      -,  ^M.tiiiL^...  ial  fertilizers 302  20 

.  lOver  in  san(.»    and 323  22 
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Janurinjr,  green,  value  increased  by  incu^-'tion 315  12 

ilo-Vnt^M.r  crop^,  rooperation 309  20-23 

»MT^»    t  Mf i 111  "oiu  "T    "»o'i:  .......  304  37—39 
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Markotinp  rrisello  calyces 307  12 

.sweet  potatoes 324  28, 34 

Marl,  effect  on  clover  lands 323  23 

Marsh  lands.  New  Jersey,  description  and  value  after  reclamation . .  320  10-11 

Marshes,  salt,  reclamation 320  9-12 

Maryland  county  laws  for  close  seasons  for  game,  1JK)7 308  49-50 

Kastern  Shore,  Peninsula  J*ro<lucer  Kxchange,  methods..  309  23 

gi\me  laws,  close  .reasons,  and  hunting  license*?.  1907 308  15,28,36,43 

Ma.^sachusetts  irame  laws,  close  seasons,  and  hunting  licenses,  1907. .  308  7, 

15, 28, 36, 43 

Menhaden,  use  for  oil  and  fertilizer 320  5-6 

Mice,  protection  of  corn  in  cribs 313  27 

Michaux,  tea  introduction  into  the  United  States 301  7 

Michigan  bean  crop 305  25 

irame  laws,  close  seasons,  and  hunting  licenses,  1907 308  7, 

15, 29, 36, 43 

Miudy  jack-pine  lands,  clover  farming 323  1-24 

Mi<lge,  clover-flower,  control 323  19 

sorghum,  cause  of ''blast "  in  milo 322  21 

Miel  de  tuna.  mi\nufa<'ture 316  16 

Milc'li  cow-.     Si>  Tows,  milch. 

Mildew,  ro.-elle.  do-criptinu  and  control 307  16 

Milk,  carboniUe<l.  formation  of  l;Miic  acid 320  29 

flavor  from  fco<l.  pr(;vention 305  19,23 

prodmtion  from  leeding  cotton-.«eed  meal  and  corn  silage 320  29 

results  from  cowpea-hay  feeding 318  14 

Millet  and  cowpcas,  mixture  for  hny,  planting  directions 318  13 

protein  coiitcut 320  17 

Millo.     .S'.'  Milo. 

Milo,  area  where  i:rown 322  10-12 

clas.-iti(iui<»u.  common  uMmes.  varieties,  and  characteristics. .  322  5-7 

dry-land  grain  cro]) 322  1-23 

ivvd  u.-e  and  volue 322  20 

free<l(mi  from  fum^ous  diseases 322  22 

irrain  viflds 322  19,  23 

irrowiiiir.  ]>l:.nting.  cultivation,  and  harve.sting,  directions 322  12-19 

iu.-oct  oiieinieH 322  21 

onlinary  au'l  iii;proV(»d,  characterr? 322  7-10 

seed,  planting  uietlKnls  pikI  rate 322  13-15 

<ole(  tinu'  and  >aviug,  directions 322  15-17 

Miniuvota  irame  hiws.  rl(».:e  -casons,  and  hunting  licenses.  \{H)7 308  7, 

15, 29, 36, 43 

^andy  jn(k-j)ine  lands,  clover  farming 323  1-24 

Mi.-si.Hsip])i  game  law-.  v\(><o  .-oasons.  and  hunting  licen.«es,  1907 308  16,29,36,44 

Missouri  g;inie  laws,  cIom'  seasons,  and  hunting  licenses,  1907 308  7, 

16,29,36,44 

])en(h  varietie.-  a«lapted  to  climate 316  7 

Mm  I!  11. 1.,  (iKci^MiF-:  v..  bulletin  on  "n«)me-grown  teix" 301  1-16 

Miles,  ehickeii.  prevei.tinii 305  30,32 

Moi>ture  conienl.  e;ir  eorn 317  18 

Nfnlas-e^,  feed  for  li.»rse.-^.  icr-tr-- 316  22-24 

Montana  -.ranie  laws.  rloM'  s<  psons.  an<l  hunting  liceiisep,  1907 308  7, 

16,  29,  36, 44 

Moo-;(v     S,t  (I;! Hi"  law.-,  under  the  several  States. 

Mow  Jul:  e(.\\  j  (-n^  fi.r  .-ecd 318  19-22 

Muhli.  lt-'\\  ill'/  .-M-d  ])<.i:ii()(\^ 305  8-9 

■;:i.ni»  r.  f>riin_r  house-,  use  of  manure 305  9-10 

M>:!e.-.  •" lii;-.'.  <•■  'V  {>«a  h;i\' 318  14 

Xelini-k:t.  i:irni<.  sin.ill.  manafremcfUt,  co.st,  and  profits 325  7-27 

'junie  luw-,  ell  sc  seasons,  and  hunting  licenses,  1907 308  7, 

16,29,36.44 

!.;il.  -L^rowiTiL'  exjierimcuts 322  11 

Nem:»t..d.- jiills.  -iniil:trit\  to  nodules 315  12 

nni-kiM.t.  n»M  lie  susceptibility,  avoidance  infei^ted  soil..  307  1 1  1^ 
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Neocosmospora  vasinfectay  cause  of  cotton  wilt  or  black-root 302  44 

Nep,  cotton  defect,  causes  and  prevention 302  15, 37 

Nevada  game  laws,  close  seasons,  and  hunting  licenses,  1907 308  7, 

16,29,36,44 

New  Era  cowpeas,  characteristics 318  25 

Hampshire  game  laws,  close  seasons,  and  licenses,  1907 308  7, 

16,29,36,44 

Jersey  game  laws,  close  seasons,  and  hunting  licenses,  1907 308  7,16- 

17,29,36,44 

marsh  lands,  description,  value  after  reclamation 320  10,11 

Mexico  game  "laws,  close  seasons,  and  hunting  licenses,  1907...  308  7, 

17,29,36.44 

milo  growing 322  11,22 

York  game  laws,  close  seasons,  and  hunting  licenses,  1907 308  7,17- 

18,29,36,45 

hop  growing,  season  and  methods  of  training 304  10, 17 

product  ion  per  acre,  possibility 304  36 

NiELSON,  11.  T.,  bulletin  on  "(\)wpoa8" 318  1-28 

Nitrate,  soda,  effect  on  yield  of  corn 317  20 

use  on  cabl^age 305  23 

Nitrogen,  fertilizer,  sources  and  effects 302  21 

increase  in  plants  l)y  iiKxrulation 315  10-12 

Nitrogen-gathering  l>act<»ria  cultures,  use  and  reports 315  7-9 

Nodule  formation,  effect  on  croj)  composition 315  10-12, 15-20 

North  Carolina  cm  unity  laws  for  close  s(»asons  for  game,  1907 308  51-52 

gaiup  laws,  clo^e  seasons,  and  hunting  licenses,  1907.  308  7,18,30,45 

Dakota  :::anie  law.-,  clos(?  seasons,  and  hunting  licenses,  1907.   308  ^i 

18,30,36,45 

niilo-^rowiuLC  cxporinu'nts 322  12>  22 

Nuts,  valu*'  as  I'ood  for  diabetics 305  ^^ 

Oats,  f<'0(.l  inr  liorscs,  tests 316  22 

phmiiu^j:  for  hay,  handling 312  ^^ 

rolled.  i'of)king  loM^  and  short  })(iriod,  digestibility 319  -^S 

Ohio  n;ain,.  laws,  close  sea.-^ons.  and  liuniinc:  licenses,  1907 308  18, 30,36, 4o 

Oif/itim  <]).,  fun;j:ous  disease  of  rosoUe.  control 307  ^  ^" 

Oklahoma  en*!)  rotation-!,  suggestions 309  15-16 

iranio  l;i\vs.  close  .reasons,  and  hunting  licenses,  1907 308  18, 30,36, 4o 

Okra,  >ii-ccj)jil)ilii y  to  wilt  or  black-root 302  ^^ 

Oldvs.  IIkmiv,  ('ir.\s.  10.  DiiEwsrKii,  and  T.  S.  Palmer,  bulletin 

on    '(.iam'^  laws  lor  1!M^  " 308  l-p*- 

Oi»cn-taiik  trcatnKMit.  of  fcnco  posts,  co.-i. 320  ^^ 

Opo-suMi.     S<r  (limn*  law-^,  under  the  several  States. 

Orchards,  old,  rt-newal,  <liroclions  for  pruning  and  fertilizing 305  1^1 

')rcr."  '.—  II-   'mvi--    *'l(,^r  -easons,  and  liuntinix  licenses,  1907 308  7,18- 

19,30,37,45 

'  1  ,»ii  growers'  Union 309  23 

.     Mjinu...,.  .-c:i-on  and  methods • 304  10,11 

..i>.-.ii,,n  i...r  ..(.f^.^  »),,-!sihiliiv 304  36 

'     ;.     ..       -' .■>     .In--    -rliton"    302  1-48 

(I  111  -iiiti.  >i<.  I     iit.ii*...^  .....................    oUO  l-L 

'i:\k       '.,.,is,  and  Tha.-,.  E.  Buewster,  bulletin 

..  Tor  J!n»/  '' 308  1-52 

i'..i.l..r,  in  relation  to  farm  .<eods 306  1-27 

li-lrilmi in-:  manure 316  5 

; 305  21 

'art      ■■  ''•'■<  I. li.       •   vs,  inid(,'r  the  several  States. 

*•'-'  ■               ..  a-,  va         or  ho^^-,  returns  ])er  acre 318  13 

ion,  meii     i  of  call le-tick  eradication 309  30 

..I                .,  fiTicing  <lireciions 305  25 

'astnrin         js,  alfalfa  and  cow|>eas 305  24-25 

\'ah>'      ...)tL'in  content 320  15 

•H"      M   is,  winterkillini- Prevention,  studies         .  316        ^j      6-8 

•o  ••  Mr.o  <„|.;.w.'  I  ^.riciiUnt:  316    S' t.-"aJi7 
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Peanuts,  pasture  for  hogs 310  21, 23 

renovation  of  poor  soil 319  17 

Peas,  garden,  results  of  inoculation 315  17-19 

Peck,  com  harvester,  principles 303  11 

Pedigree  breeding,  Sea  Island  cotton 302  31-33 

Pennsylvania  game  laws,  close  seasons,  and  hunting  licenses,  1907 . .   308  8, 

17, 30, 37, 46 

Petroleum  treatment  of  fence  posts 320  31 

use  in  ditch  lining 317  11, 12 

Phea.«^nt.    See  Game  laws,  under  the  several  States. 

Phosphoric  acid  fertilizer  for  leguminous  hay  crops 312  14 

Phosphorus,  fertilizer,  effect  on  Sea  Island  cotton 302  22 

Phytm,  laxative  constituent  of  wheat  bran  and  other  foods 305  17 

Pickers,  corn,  descrij»tion,  objections  and  advantages,  cost  and  ef- 

ficienc V 303  23^26 

Picking  corn,  cost 303  26 

hops,  directions  for  testing  ripeness 304  17-19 

Pigs,  fattening,  cull  beans,  comparison  with  other  feeds 305  25 

Pine,  jack.     «S'cf  Jack-pine. 

Pipe,  cement,  small  irrigation  systems;  mixtures,  method  of  mold- 

mg,  and  cost ^ 317  12-15 

Pipes,  wood,  clay,  and  (Moment,  use  in  irrigation  systems 317  13, 14 

Pit,  root  storing,  directions 305  22 

sweet  potato,  directions  for  building 324  29 

Plants,  forcing,  use  of  anesthetics 320  23-25 

herbaceous,  ringing,  ex]>erimeiits 316  9-11 

Plaster,  land,  effect  on  cl()\  er  lands 323  23 

Plover.    See  Game  laws,  under  the  several  States. 

Plowing  for  Sea  Island  cotton,  methods 302  23-26 

shallow,  sandy  land 323  9 

Poisoning,  danger  from  green  sorghums 322  21 

Pollination,  tomatoes,  forced 317  15-17 

Pollution,  ice,  dang(  r,  need  of  prevention  by  public  regulations 309  5-7 

Posts,  fence.  pri*servat ion  methods 320  30-32 

Potash  fertilizer,  control  of  cotton  rust 302  48 

for  l«\irunnnons  hay  crops 312  14 

muriate,  comp.n'i-^on  with  kainit,  effectiveness 302  22 

salts,  addition  lo  lish  fertilizer 320  7,8 

Pota.«*sium  fertilizer,  >ources  and  effects 302  21 

jn^rmanpanate,   use  in  disinfection  of  scabby  potatoes, 

cost.. 316  12 

Potato  beetles,  control  by  hiuid  picking 325  9 

growiiiL,',  cost .* 325  10 

scah,  cjuses  uml  prcvi-ntion 316  11-12 

Potatoes,  fertilizer  lorinuln,  lisli  and  chemicals 320  8 

^Towinj  on  small  farms 325     8-10,18,22 

s(m:m1.  LTowiiii:  under  mulch 305  8-9 

spniyifi.u'  inctho.ls  and  results 320  22-23 

s\v(M't.     N(V  Sweet  j)otatoes. 

Poultry  catchini:  Im-.k 317  31-32 

fee<l  hoi.jxr 316  30-32 

fee<liri'j:.  cnw  jxms  seed  an<l  hay 318  15 

licalthy,  ]\'d  ;iiid  <:irc,  diseases  an<l  insects,  remedies 305  28-32 

k<-e;)iiiu',  Mn;ill  farnis 325  12,19 

water,  exjM'riiiicMtr- \\iih  snow  as  substitute 309  28 

pans 317  28-31 

Preserves,  lmiiic,  esijlilishrnent  in  States  and  Canada,  1907 30S  5 

Presses,  h('|)-l)a!iii_'.  li;'rid  an<l  ])ower,  description 304  34-35 

Protein  <Nii;ieiit  of  i'»i\i.re  crops 320  13-17 

Prunini:  on'hard  trt  es  for  renewal 305  11 

tea  plant.-,  directions 301  11 

Prussic  acid  pois(»!iin  j:.  occurrence  in  green  sorjrhums 322  21 

PtarmiLran.     -S/  Game  laws,  under  the  several  States. 

Puddle,  lining  for  il itches,  elliciency  and  cost 317  11 

Puddling  roots,  sweet  potato  sets 324  16 

Pulp,  beet-sugar,  feed  for  horses,  tests 316  24 
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Quail.    See  (ianic  laws,  under  the  several  States. 

Queso  do  tuna,  preporation,  use 316  16 

Quincy,  Edmund  u.,  invention  of  corn-harvesting  machinery 303  10 

Rabbit.    See  Game  laws,  under  tlie  several  States. 
Rail.    See  Game  laws,  under  the  several  States. 

Rape,  protein  content 320  lo 

Ration,  daily,  cattle  different  ages 325  16 

Rats,  protection  of  corn  in  cribs 313  27 

Reclamation,  salt  marshes 320  W2 

Red  cluver,  inoculation,  results 315  16, 16, 18, 19 

rice,  prevention 305  7-8 

Rip])er  cowpeu.^,  chanicteritftics 318  26 

Reservoirs,  liniii«;  to  prevent  seepage  losses 317  10-12 

Khizoctonia,  fungus,  cause  of  sore-shin  and  damping-off,  cotton 302  41 

Rhode  It?land  game  laws,  close  seasons  and  hunting  licenses,  1907  ...  308  8, 

19,30,37,45 

Rice  (ulture  extension 305  5-8 

production,  United  States,  18S9,  1899,  1905 305  5 

red,  ])rcvention 305  7-8 

vnrictit's,  chanictcristics 305  6 

Ridge  culture,  Sea  Island  cotton,  directions 302  23 

lliriLdiiLr  hfMlnicouus  ])lunts 316  0-11 

Ripening  «TOam  Ftmterti,  ]»ractical  ute 317  27-28 

Rivers  cotton,  wilt-resistant  Viiriotv 302  45 

Rond  rcpiiiring,  suL^gestion 31 1  In 

Roaubed  i)rc])jiratiun  for  burnt-clay  road 311  IT 

Kntids,  earth.  TniuntcMiinne,  cost  with  and  without  drags 321  11-12 

split -log  (IraiT.  directions  for  construction  and  use 321  1-14 

roeky  "1-  gravelly,  ue-e  of  drag 321  11 

sand-ilay  and  burnt-clay 31 1  1-19 

lloniNsox,  'i'.  R.,  and  Inahl  V.  Kellkrman,  bulletin  on  "Progress 

in  logun.e  inoculation'' 315  1-20 

'•  Pioguing''  in  seed  select i(»n.  Sea  Island  cotton 302  2S 

Rdot  crops,  culture^  and  varieties 309  7-15 

M'ods,  v.ciglit.  germination,  seeding  directions 309  8 

use  as  st()ck  feed '. 309  9 

lI«M)t-knot,  cotton,  cause  and  control 302  42 

Ro'.ts,  fec'iiii'i,  composition,  comparative  value 305  20-21 

farm  animals 305  19-22 

(juantity  and  method 305  VA 

liarvosling  an<l  storing 305  21 

Ro>c||e,  bci:iTiical  characters  and  relationships 307  7-8 

calyces,  harvesting  and  marketing 307  12 

(Mini position  and  uses,  compari.-!on  with  cranberries 307  13 

cMJiural  directions,  and  fertilizers,  formula 307  10-12 

ciiiture  and  uses 307  1-lG 

diseases  and  insect  enemies,  control  suggestions 307  R; 

liber,  (juality,  uses 307  1-1 

hisiorv  and  ^--eograjjhical  distribution 307  6-7 

jelly  Inaking 307  6,13 

varieties,  breeding  ]H)ssibilities 307  8-10.14 

yield  |)er  plant 307  12 

Rni.  hiack,  sw(Ot  i»otato,  description  and  control 824  24,25 

Ivot.aion.  crop^  Alabama  diversification  farm 310  7-23 

cottun  farms 319  14 

cowi»eas  for  sf)Uthern  soils 318        22-24, 28 

for  ( ontrol  of  cotton  diseases 302  45 

sweet-potrito  growing 324  5. 16 

< Top-,  ])urpos(\-  accom])li8hed,  weed  control,  etc 302  17 

lo  precede  corn 317  21 

systCTns.  Sea  Inland  cotton  planting 302  18-20 

Ivots,  sweet  ]K>tai(\  description,  control 324  25 

rvouu'ba^^e,  use  in  fattening  cattle 320  26 

R'.is.-etinj?  fruit.  Bordeaux  mixture,  description,  prevention 305  12-13 
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Rupt,  cotton,  description,  causes  and  prevention 302  47-43 

Ruta-bafni,  cultural  directions,  fertilizers,  seed  per  acre,  and  yield  . .  309  12-14 

Rye  fodder,  protein  content 320  17 

Saccharine,  coal-tar  product,  use  as  sugar  substitute 305  15 

Sale,  game,  restrictions 308  34-39 

Salt  marshes,  reclamation 320  9-12 

use  in  feeding  hogs 305  28 

Sand  mixing  with  clay  for  road 311  7-10 

origin,  j)h ysical  pro])ertieB 311  6 

Sand -clay  roads,  construction  methods  and  cost 311  11-15 

value  and  use 311  5, 15 

Sandpiper.     See  (Jame  laws,  under  the  seveitil  States. 

Sandy  land,  shallow  plowing 323  9 

wind  j)roventi()n  by  rough  lields 323  17 

wind-breaks,  necessity 323  16-17 

Scab,  potato,  causes  an<l  prevention 316  11-12 

Scab-resistant  aj)plo  \arieties.  list 305  13 

Scale,  soft,  roselle,  distribution  by  ant 307  16 

Sea  Island  cotton,  adaptation  to  colder  climate  by  breeding 307  15 

annual  croj)  in  Florida,  (ieoriiia,  and  South  Caro- 
lina  ; 302  8 

baling  and  packing  methods 302  11-12 

culiivaiion.  lolation,  and  diversilication 302  16-20 

culture,  improvement,  and  <liseases 30li  1-48 

defocis  influencing  grade,  remedies 302  37-41 

disease s.  ciins<s  and  prevention 302  41-48 

fertilizers,  general  principles,  formula,  quantity 

per  acre. 302  20-23 

geogra[)hical  (lisiri])Ution  in  U.  S 302  7-8 

handling,  method  in  Sea  islands 302  40 

markets,  i)acking  methods 302  11-12 

packing  and  market  ing 302         U-12, 13 

pedifjree  l>reeding,  directions 302  31-33 

plant  in<4  seed,  distances  early  or  late  planting 302  25 

preparation  of  land,  ridge  and  level  culture 302  23-26 

}n ices,  factors  governing 302  12-14 

se(<l  s<'lection  and  breeding,  <lirectibns,  methods.  302  26-33 

suil,  rnoi.-ture,  humus,  location,  etc 302  9-11 

siaple,  preparation  for  market 302         15,37-40 

vat  jet  ies.  clian^es,  sale  of  seed 302  27-28 

Sea  Islands,  cotton  irrowers'  meihods  of  seed  selection 302  27-33 

South  Tarelina,  suj-'-rior  gradcMjf  cotton 302  9-11 

Seed    adulterati<Hi.  intp(irlaiiC(M.f  dodder 306  6 

alfalfa,  (piautil y  per  acre 310  12,21 

carrot,  low  germinal  ion  and  seeding  quantity  per  acre 309  8, 16 

clover,  grow i Fig.  customs,  yield,  etc 323  18-21 

pn .duel inn  un  jack-pine  lands 323  10 

(plant it y  to  <()\v  with  nurse  crops 323  13 

corn  seleclinu  in  tield 319  16 

cotton,  earlv,  .-rJ('c!i')tK  method,  directions -. 314  6, 

10-13,17-21 

iinj)rnveini'ni  by  gravity  sej)arat ion 302  33 

ip'.a!  lily  per  acre  for  see«l  ]»atch 314  19 

-<'l«""ii.»n  and  storiuiT 310  14 

rowpea.  -.Mow  ir«<_-.  harve-f  iiig,  thrashing,  and  storini: 318         15-22,  27 

1309  17 

'UO  13  17 

^1*>  11 

318  9, 
11, 12, 13, 16 

criinsfMi  elo\cr.  (plant iiy  to  sow  per  acre 312  10 

dodder,  det  cti<.n.  cleaninir 306  15-21 

.'-■-iirce-.  sizes,  description 306  12-19 

forage  plaiiN,  s(  l.-et  ion  for  protein  content,  by  color  of  seed. . .  320  14, 15 

62163     OS    -  2 
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Seed  niilo,  planting:  methods  aud  rate 322  12r-U 

Hcleotinj::  and  saving,  directions 322  15-17 

pcaniit,s,  quant ity  to  sow  der  acre 310  21 

potatot's,  •rrowinj^Minder  mulch 305  ^9 

production  in  cooperative  demonstration  work 319  17 

ruta-baga,  quantit y  to  sow  per  acre 309  12, 13 

Sea  Island  cotttm,  description 302  36 

seh^ction  and  breeding,  Sea  Island  cotton,  directions,  methods.  302  15,26-33 

in  breeding  earlv  cotton,  method,  directions 314  6, 

10-13,17-21 

sweet  potatoes  for  planting 324  10 

sorghum,  quantity  per  acre 310  14,21 

soy  beans,  (luantity  to  sow  per  acre 309  17 

sweet  ]>otato,  bedding 324  13-14 

tea,  j)lanting  directions 301  9 

timothy  and  clover,  quantity  per  acre  without  nurse  crop 325  10 

treatment  for  inoculation  with  nitrogen  gathering  bacteria 315  7-8 

turnip,  quantity  to  sow  per  acre 309  12,13 

Seed-bed  cotton,  preparation  for  early  stand 314  27 

Seeds,  farm,  relation  of  dodder 306  1~27 

root-crop,  weiirht  and  germination,  comparison 309  S 

Seepage  lo^t^ew,  ditches  and  reservoirs,  prevention 317  1^12 

Selection,  seed,  in  breeding  earlv  cotton,  method,  directions 314  6, 

10-13, 17-21 

Sea  Island  cotton,  methods .• 302  27-33 

iSeshania  macrovnrpa.  results  of  inoculation 315  H 

Sets,  sweet  potato,  drawing,  care  in  handling 324  15-16 

Shallow  ])laniing  necessar\  for  early  stand  of  cotton 314  25-27 

Shed,  hay,  description 312  V2 

Sheep  fatt^Miiug,  (Miiiner  ex|M»rinients 305  18 

feeding,  cabbag**  and  roots 305  21,23 

mountain.     .s\r  Game  laws,  under  the  several  States. 
Shepari),  Dr.  ('harles  I  .,  W\\  gardens,  Summerville,  South  Caro- 
lina   : 301  8 

Shipment,  game,  federal  laws 308  25 

laws.  State  and  Canadian 308  25-32 

Shipping  game,  licenses,  1907 308  39-48 

Shock,  corn,  building  and  tvini^,  directions 313  12, 15, 16 

{303  19--'^2 

Shocking  corn,  building  and  tying  shock,  method  of  making  shocks. .  313  12, 14-16 

cost  j)or  acre,  hand  and  machine 303  6, 10^  22 

Shorts,  hoir  feed  as  su})pleniont  to  corn 316  25,  27 

Shredders,  corn,  description 303  26-29 

Shredding  corn  fodder 313  22 

anfl  husks,  cost 303  31 

Shrinkau'C,  corn  in  cribs 317  22-26 

Oerember  to  June 313  28 

sweet  polato(»s,  loss  in  storage 324  34 

Sl'"<=ki"S'--" ■   -ffi    9,17-K 

Sieves,  ^^eed  siftin<:,  descrij^lion 306  20,  21 

Silage,  corn,  and  cotton-seed  nn-al  for  dairy  cows 320  28-29 

cowpeas,  planting 318  11 

feed  for  horses.  1  esls. 316  24 

from  eured  corn  fod<ler 316  21 

fr..sted  corn,  feeding  valne 309  19 

stc^aming  to  reduc(Micidity,  ex])eri!nent 316  1S)-21 

Silo  filling,  best  condiiion  of  corn 313  7 

Smith,  (\  I>kam\n,  bulletin  on  "(lover  farming  on  the  sandy  jack- 
pine  lands  of  the  North" 323  1-24 

Sni|)e.     See  Game  laws,  undor  the  several  States. 

Snow  for  poultrv,  experiments 309  28 

Soda  nitrate,  effect  on  yield  of  corn 317  20 

use  on  ca})bage 305  23 

Soil  conditions,  elToct  upon  legume  bacteria 315  9-10 

fertility,  relation  of  methods  of  harvesting  corn 313  27 


[NDEX. 


19 


FHrinors' 
Bulletin  No. 

Soil  inoculation  clover  fioUls,  advantages,  dangers 32;^ 

renovation,  dcnionsi ration  work 319 

reqiiirenionis,  >\vci*i -potato  growing 324 

i?rU*C't  ion  for  hop  growing 304 

iran.-fcr  for  legume  inoculation,  danger 315 

Sore-shin,  cottCiU,  cuuso  and  control. 302 

Sorghum  and  cowpeas,  hay,  ])lanting  and  seeding  methods 318 

ftv;  irrocn  feed  for  hogs 310 

Sorghums,  classilication,  groups 322 

p<»is!)n  in  gre-.  n  slat*' 322 

South  Carolina  game  laws,  close  seasons,  and  hunting  licenses,  1907..  308 

19, 

Sea  Island  cotton,  annual  crop 302 

tea  j)lanting,  history 301 

l)ak<;ta  gauK'  laws,  close  seasons,  and  hunting  licenses,  1907..  308 

19, 

Southern  fanners,  r-ooperative  demonstration  work 319 

hay  farm,  si:ccessful 312 

Soy  heans  and  cowjM^as,  comparative  value  in  crop  rotations 300 

mixture  for  hay,  planting  directions 318 

planting,  hnrvesting,  an<l  yield 309 

protein  contenl 320 

results  of  inoculation 315 

s-<  d,  (piontity  i<>  s<  w  p«  r  acre o09 

thrasliing,  sugge.-ti«)»is 309 

varieties,  r'om})arative  yield 309 

Soy-hean  nwal  and  hi-ciiit,  examination,  results 305 

Sri  LI.  MAN,  \V.  J.,  M.  A.  (  Ro.'^nY,  and  J.  F.  Du(;(;au,  bulletin  on  "A 

.'<uc<'essful  Alahiuna  diver>ification  farm" 310 

Split-lc>g  drag  fur  earth  roads,  directions  for  construction  and  use 321 

SiooN,  W'liii.vM  L.,  hull(»lin  on  "Sand-clay  and  burnt-clay  roads " .  311 

Spraying  ap]>le  di.-eases,  precautions  to  avoid  foliage  injury 305 

potatoes,  methods  and  results 320 

Squirrel.     N(*'  (iame  laws,  under  the  several  States. 
Stable  manure.     S((  Munure,  stable. 

Stalk  cutters,  corn,  des'-ription 313 

Stalks,  cotton,  l)rnsliin^  off  inf(*sted  scpiares 319 

Stai>le,  S(»a  Islan<l  cotton,  ideal  length,  stremrth,  color,  and  fineness.  302 

preparation  f<»r  market 302 

Star<*h.  removal  frnm  flour- 305 

Starters,  cream  ripening,  i)ractical  u.'^e 317 

Steamed  silaue  ex}>erinients 316 

Steers,  fattening,  c()wi)ea  piisture  and  hay 318 

(MMiiier  ex])eriments 305 

Stock  feed,  ^\\eei  potiito,  u.-e  and  vahn* 324 

feeding:.  u>e  of  ca))l>iiu:c 305 

Stockijeu<;i:k,  W  .  \V..  I>ulletin  on  "Growing  and  curing  hops* " 304 

Stooling,  nl)j<Tti()niil'le  liabit  in  grain  cmp,  reiu^ons 322 

Storage,  fiour.  efie.i  on  »piality 320 

houses,  >w«Mt  potato,  directions  for  building,  temperature 

and  \eMtil:)tion 324 

s\\eel  pof:itM«'.^.  m«'ihods,  l)uildings 324 

Storing  cal)b:iL:»-.  nn'iliod.- 305 

corn,  t-ar^  and  stover 313 

root>.  directi.-ii^ 305 

Stove  kiln  lor  liop  drying,  description 304 

Stover.     .''■</   i'oi Icier. 

Straw.  <  lover,  value  fur  i<M'd  or  for  manure 323 

c<.\\!).M.  valwe  ;j.^  led 318 

Sugar  I i<.  1' '  'liiij  v;iliie,  comparison  with  mangels 305 

siibr-tiinte- 305 

Sulplnir.  n-ik.  u.-e  in  curing  hoj)s 304 

Sulphuric  ucid.  a(l»liti<in  \o  fish  fertilizer , m. 320 

Sulphurinu'  hop--.  (»bject.  kind  of  sulphur  required 304 

Sweet  ])ni:it'.  boiljeds,  methods  of  heating,  coverings,  etc 324 

in.-ect  enemies 324 

[•ianting  and  harvesting,  impleroente 324 
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Sweet  potato  peed,  pelection,  and  planting 324  10-14 

pcts,  drawiiijT,  care  in  handling: 324  15-16 

8weet  potatoes,  ana.  diniati*,  and  soil  adapted  to  growing 324  4-6 

cultivation,  directions,  implements 324  .22-24 

di.soas(=i«,  description,  prevention  and  control 324  24-26 

ft  rtiliz(  rs 324  6-9 

growing,  storing,  and  marketing 324  1-39 

narvetting,  time,  methods,  implements,  grading  and 

packing: 324  26-28 

injury  by  frost 324  26 

land  preparation 324  16-18 

marketing 324  28,34 

origin,  botanical  cla*spi(ication 324  3 

plants,  setting  by  hand  or  machine 324  lS-22 

production,  co.-t  and  returns 324  38 

j)ro])ii!rution  of  ^)laiits,  directions 324  9-16 

t«h r in kaire,  loss  m  storage 324  34 

soil  suitable 324  5-6 

ptoracre,  methods,  buildings 324  29-34 

varieties,  characteristics 324  35-37 

Tankage  for  hou^  followine  cattle 316  28-30 

hog  feed  as  su])pleinent  to  corn 316  26,27 

Taylor  cowpeas,  charael eristics 318  26 

Tea,  bh'ek,  curinir  and  rolling 301  13-14 

cultivntion,  United  iStates,  history 301  7 

drawing  for  use  as  beverage 301  15 

ereen,  curiuv^  and  rolling 301  14 

iJouM'-grown 301  1-16 

plant,  climate  and  soil  recpiirements 1^1  8 

planting  and  care,  directions 301  9-12 

pluekinir,  curing,  and  rolling,  directions 301  12-14 

Tem])eral-ure,  st(irnge  house,  swe(?t  ])otatoes 324  33-34 

Tennessee  izanie  laws,  close  seasons,  and  hunting  licenses,  1907 308  8, 

20, 30, 37, 46 

Texas,  Amarillo.  experimental  farms,  milo  improvement,  yield,  etc..  322  10, 19,22 

denion^lration  work.  (■oo|>erative,  letters  from  farmers 319  17-21 

came  laws,  close  seasons,  and  hunting  licenses,  1907 308  8, 

20, 30, 37, 46 

milogrowin- 322  11,19,22 

Thinnini:  ])eoch  fruit,  effin-l  on  winterkilling 316  7 

Thrashini;  cowpi^us  and  ^ov  boana 309  18 

fors(M(l 318  19-22 

machine  modifications,  price 318  21-22 

milo  s(M'd 322  18 

Threshiirj:.     Su:  Thra.-liinG:. 

Ticks,  call  1(\  anneal  I'-ss,  est imate 309  29 

(*iM.|;<aii">n,  methods  and  proi^rcss 309  29-30 

Tide  l:wul>,  reck, ir.at ion ". 320  9-12 

Tin  ber  jJioerv.u  ion,  fcnf«'-|>()>l  treatment,  metho<ls,  and  cost 320  30-32 

Tires,  pn('iin;alic.  ii'.anufaci ujc,  u<e  of  Sea  Island  cotton 302  7 

Ton-.atocss,  fdrced,  ]>oilin;!l  ion 317  15-17 

riu'jin-:.  n'sulls 316  9-11 

Tools,  sv.vcl  p..tat()  pl.inlinu:  a.id  liarvesting 324  19-21,23,27 

Toppin;:  c. .:n 313  8 

((  It  .n 319  13 

Tiainiii'.r  bops.  systen:s 304  16-17 

Trail.-})- -r-iifivju,  i^amcr.  lav. s 308  25-33 

Trees,  nrcii;ird,  {)runiii:.!  ;-.nd  (Ire.-siiiL;  wounds 305  11 

pi>!>onintr  bv  ilbiminatine  Lras.  s\mploms,  and  effects 316  12-14 

Trelli-,  h- .->.  (b-.M-ri) -t ion ' 304  13-16 

Tr.o|>i<'ul  fruits,  ro.-cll*',  cull  ur*.^  ;\nd  u.-es 307  1-16 

Truck  cri)]>s.  iriark'.-tin.-r.  cnf)perali(m 309  20-23 

farming  rcclaini'-d  mnr~h  larurs 320  11-12 

rubers,  fc<'(liii;r^  composition,  comi)arative  value 305  20-21 
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Tuna  juice,  use  for  coloring  icily  and  candies 316  17 

product^*,  value  aa  food 316  16-17 

Tunas,  dried,  uye  as  food 316  16 

Turkeys,  wild.    See  Game  laws,  under  the  several  States. 

Turnips,  cultural  directions,  seed  per  acre,  fertilizers,  and  yield 309  12-14 

feeding  value,  esi)ecially  for  eheep 305  21 

varieties,  plants  per  acre 309  9 

Unknown  cowpeas,  characteristics 318  25 

Utah  game  laws,  close  seasons,  and  liunting  licenses,  1907 808  8, 

20, 30, 37, 46 

Velvet  beans.     JSce  }UK\n»,  velvet. 

Ventilation,  storage  house,  sweet  potatoes 324  33-34 

Vermont  game  laws,  close  seasons,  and  hunting  licenses,  1907 308  8, 

20. 30. 37. 46 
Vetch,  results  of  inoculation 315  17, 19 

sowinLT  with  oat-^  for  hay 312  9, 14 

Victor  roselle,  (h^script  ion 307  9-10 

Virginia  trame  laws,  close  seasons,  and  hunting  licenses,  1907 '^08  20- 

21,31,37,46 

Wapiti.     St'i  Gainr  laws,  under  the  several  States. 

Warden,  game,  service,  laws  1007 308  5 

Warkex,  J.  A.,  Imlletin  on  "Small  farms  in  the  com  belt" 325  1-29 

Washinjrlon  game  laws,  close  seasons,  and  hunting  licenses,  1907 308  8, 

21,31,37,46 

hop  planting,  season  and  methods 304  10, 11 

production  per  acre,  possibility 304  36 

Water  pans,  sanitary,  for  poultry 317  28-31 

supply  foi  |)()ultry 305  28 

Waterfowl.     Str  Game  laws,  under  the  several  States. 

Weeds,  control  by  rotation  of  crops 302  17 

introduction  by  soil  transfer  in  legume  inoculation 315  14 

protein  content 320  17 

Weevil.     iScc  Boll  weevil. 

Weevils,  corn,  destructiveness 313  17 

West  Indies,  Sea  Island  cotton  production 302  14 

Virginia  ganio  laws,  close  seasons,  and  hunting  licenses,  1907. .  308    8, 21, 31, 46 

Westkii,  p.  J.,  bulletin  on  "Roselle,  its  culture  and  uses" 307  1-16 

Wheat  bran,  feeding  value,  comparison  with  cowpea  hay 318  14 

laxative  proptTties 305  16-17 

qualities,  factors  afl'c^cting 320  18-22 

vari«'ti('s,  milling  and  baking  tests 320  18-22 

Whipjmorwill  cowpcas,  names,  characteristics 318  25 

Whitewash,  g-vcrnmcnt  recipe 305  31 

Wilt,  cotton,  «l('.-(ripti-)n,  cause  and  control 302  43-46 

Wilt-resi.«,tant  col  ten.  varieties,  description  and  use 302  45-46 

W^ind-l)reaks.  iKH-c-sitv  for  sandv  lands 323  1&-17 

Winds,  effect  on  cIov.t  catch..." 323  15-16 

W'interkilling  })carli  biul...-.  j>rcvcntion,  studies 316  6-^8 

Wire  nettiuL',  prol<cti>n  of  corn  from  mice  and  rats 313  27 

use  in  hop  tr«-lli.-,  size,  and  co-t  per  acre 304  14, 15 

Wisconsin  game  lav.-,  tlo.-e  sci-st.n.-,  and  hunting  licenses,  1907 308  8, 

22. 31. 37. 47 
^L1I:dv  !;ick-i>ine  lands,  clover  farming 323  1-24 

W^ood  ]upes.  irrimu  inn  sy>tem,  use  and  cost 317  13, 14 

Woodc(»ck.     S(.  (ianic  laws,  under  the  several  States. 

Worm,  tail  army,  danuvje  to  milo.  injury  to  leaves  and  stems 322  21 

Worms,  chirki-n.  rcmcflic.-^ .* 305  31 

Wounds,  orchard  trcf>,  dre.*^sing  with  paint 305  11 

Wvoming  game  laws,  close  seavSons.  and  him  ting  licenses,  1907 308  8, 

22, 31, 37, 47 

ZiNTHEo,  <;.  J  ,  bull.'Mn  on  "Corn-harvesting  machinery" 303  1-32 
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